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PREFACE 


This  report  was  prepared  for  use  by  Army  and  other  personnel  in  designing 
human-materiel  interfaces.  The  work  was  begun  in  the  Department  of  Ceil  Biology 
&  Anatomy,  Northwestern  University,  Evanston,  IL  and  completed  in  the 
Department  of  .Anatomy  &  Neurobioiogy  at  the  Washington  University  School  of 
Medicine,  St.  Louis,  MO.  We  wish  to  thank  the  contract  administrators  at  both 
institutions  and  at  the  U.  S.  Army  Natick  Research,  Development,  and  Engineering 
Center  for  their  help  in  facilitating  the  work,  especially  in  regard  to  moving  the 
project  in  midstream. 

This  report  was  prepared  by  James  M.  Cheverud  and  colleagues  at 
Northwestern  University  and  Washington  University  under  Army  contract 
DAAK60-89-C-1006  during  the  period  April  1989  through  March  1990.  Dr.  Claire 
C.  Gordon  was  the  project  director  of  tne  U.  S.  Army  1988  Anthropometric  Survey, 
and  Dr.  Robert  A.  Walker  was  the  project  officer  for  the  contract.  Dr.  Gordon  and 
Dr.  Walker  are  affiliated  with  the  Anthropology  Group,  Materiel  Systems  Human 
Factors  Branch,  Behavioral  Sciences  Division,  Soldier  Science  Directorate. 


Part  1  Statistical  Techniques,  Landmark,  and  Measurement  Definitions 


CHAPTER  I 
INTRODUCTION 


The  Army  has  the  responsibility  to  provide  clothing,  personal  protective 
equipment,  and  workspaces  that  accommodate  the  full  range  of  body  size  variation 
present  in  its  user  population.  This  mission  can  be  accomplished  only  with  the  aid 
of  an  anthropometric  data  base  that  accurately  reflects  the  body  size  and  shape 
distributions  of  soldiers.  Recently  (1987-1988),  the  Army  updated  its  20-year-old 
data  base  by  conducting  a  full-scale  anthropometric  survey  that  consisted  of  over 
180  body  and  head  dimensions  taken  on  a  sample  of  more  thai^  9000  soldiers. 
Previous  anthropometric  surveys  were  conducted  in  1966  for  males-  and  in  1977  for 
females/*  The  demographic  composition  of  the  Army  has  changed  dramatically 
since  these  earlier  surveys  in  the  proportional  representation  of  various  age,  sex  and 
racial  groups.  Thus  it  was  apparent  in  the  mid-80s  that  the  Army’s  anthropometric 
data  base  needed  to  be  generated  anew  in  order  to  account  for  demographic 
changes  and  secular  trends  in  body  size  and  proportion. 


The  survey  featured  a  sampling  strategy  in  which  demographic  minority 
groups  were  intentionally  "oversampled''  in  order  to  accommodate  anticipated 
demographic  shifts  in  the  Army  population  and  in  order  to  support  basic  research 
goals.  This  methodology  will  allow  researchers  to  use  the  data  coilected  to 
anticipate  future  changes  in  the  composition  of  Army’s  staff.  Survey  participants 
were  selected  at  random  within  their  age/gender/race  strata  at  11  Army  posts  in  the 
continental  United  States. 


At  the  close  of  the  survey,  a  working  data  base  representing  the  male  and 
female  components  was  created  by  stratified  random  sampling  of  the  total  data 
base,  such  that  the  age/race  distributions  of  the  working  subsets  exactly  match  those 
of  the  June  1988  Active  Duty  Army.  The  working  sample  contains  1774  male 
individuals  and  2208  females.  Demographic  details  of  the  working  data  base 
sample,  along  with  basic  statistics  for  the  measurements  taken,  can  be  found  in 
Gordon  et  al. 


In  this  report  we  tabulate  the  statistical  relationships  among  anthropometric 
measurements  so  that  designers  of  Army  materiel  systems  will  be  able  to  utilize  the 
data  to  improve  the  human-materiel  interface.  The  kinds  of  statistical  relationships 
tabulated  include  simple  correlations,  partial  correlations,  bivariate  regressions,  and 
multiple  regressions.  The  simple  correlations,  partial  correlations,  and  bivariate 
regressions  are  among  all  pairs  of  characters.  Four  sets  of  partial  correlations  are 
included,  partialling  out:  stature  only;  weight  only;  stature  and  weight 
simultaneously;  and  statuie,  weight,  and  age  simultaneously.  Standard  multiple 
regressions  include  specific  anthropometric  dimensions  regressed  on  standard  pairs 
of  measurements.  Stepwise  multiple  regressions  were  also  calculated  for  each 
anthropometric  dimension  using  the  first  five  independent  variables  selected  in  the 
stepwise  procedure.  All  analyses  were  performed  separately  for  males  and  females 
and  are  reported  separately  in  the  tables  below. 
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A  total  of  180  anthropometric  measurements  (see  Chapter  IV)  are  included 
in  the  analysis.  Forty-eight  of  these  are  detailed  head  measurements  derived  from 
three-dimensional  coordinates  measured  with  an  automated  headboard  device. 
The  remaining  132  measurements  were  standard  anthropometric  dimensions 
representing  the  size  of  parts  from  all  over  the  body.^  Definitions  of  each  of  the 
measurements  analyzed  are  provided  in  Chapter  IV. 


The  next  three  chapters  provide  a  technical  description  of  the  statistical 
analyses  performed  and  the  use  of  the  reported  statistics  (Chapter  II),  the 
definitions  and  illustrations  of  the  various  landmarks  used  in  anthropometric 
measurement  (Chapter  III),  and  the  definitions  and  illustrations  of  the 
anthropometric  measurements  themselves  (Chapter  IV).  Following  this  preliminary 
descriptive  information  the  various  statistical  tables  are  presented  in  four  chapters, 
one  for  each  type  of  analysis.  Chapter  V  contains  simple  and  various  partial 
correlation  tables  for  males  and,  separately,  for  females.  Chapter  VI  contains 
listings  of  all  of  the  bivariate  regressions  of  sufficient  strength  of  association  to  allow 
prediction  of  anthropometric  measurement  values  from  others  among  the  total  set 
of  measurements  analyzed.  For  each  anthropometric  variable,  Chapter  VII  includes 
the  multiple  regressions  with  one,  two,  three,  four,  and  five  independent  variables 
that  best  predict  the  dependent  variable’s  value.  The  final  chapter,  Chapter  VIII, 
includes  the  multiple  regression  models  for  specific  sets  of  dependent  and 
independent  variables. 
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CHAPTER  II 


STATISTICAL  TECHNIQUES 


General  Statistical  Assumptions 

When  examining  anthropometric  data  it  is  assumed  that  tne  data  are 
normally  or  bivariate  normally  distribute  and  are  a  random  sample  of  the 
population  from  which  they  were  drawn.  That  is,  we  assumed  that  the  individuals 
included  were  independently  ascertained  and  are  representative  of  all  individuals  in 
the  Army.  The  means  by  which  the  working  data  base  was  generated  assures 
compliance  with  the  random  sample  assumption  while  the  large  sample  utilized  here 
assures  that  the  sampling  distribution  of  the  parameters  will  be  distributed  in  a 
statistically  appropriate  fashion.  With  these  assumptions,  we  are  able  to  reliably 
ascertain  the  probability  that  any  statistic  estimated  from  this  sample  is  different 
from  zero. 


Simple  Correlation  Coefficients 

A  simple  correlation  coefficient  (r),  sometimes  referred  to  as  a  Pearson 
product-moment  correlation,  is  a  measure  of  the  strength  of  the  linear  relationship 
between  two  variables.  Its  value  ranges  from  -1.00  to  + 1.00,  with  -1.00  representing 
a  perfect  negative  linear  relationship  (as  X  increases,  Y  decreases),  0.00 
representing  a  total  lack  of  linear  relationship,  and  +1.C0  representing  a  perfect 
positive  linear  relationship  (as  X  increases,  Y  also  increases)  between  the  variables. 
A  linear  relationship  occurs  wuen  the  change  in  Y  (aY)  over  a  given  change  in 
values  of  X  (AX)  is  constant  over  the  total  range  of  X  values  under  consideration. 
Deviations  from  a  linear  relationship  result  in  a  lowering  of  the  absolute  value  of 
correlation  coefficients. 

A  simple  correlation  coefficient  between  characters  X  and  Y  is  defined  as 
follows: 


rxy  =  COV(X,Y)  /  Vy), 


(1) 


where  COV(X,Y)  is  the  covariance  of  the  two  characters  and  V  represents  their 
variance.  A  covariance  measures  the  extent  to  which  two  variables  vary  in  concert. 
It  is  positive  when  individuals  with  a  larger  than  average  value  of  X  are  also  typically 
larger  than  average  for  character  Y,  negative  when  larger  than  average  values  of  X 
are  typically  associated  with  smaller  than  average  values  of  Y,  and  zero  when  a 
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given  value  of  X  may  be  associated  with  any  value  of  Y.  It  is  calculated  as: 


N 

COV(X,Y)  =  [l  (X  j-  X)(Y  j-  Y)]/(N-2),  (2) 

i  =  l 


where  X  and  Y  are  the  average  values  of  X  and  Y  respectively  and  N  is  the  number 
of  individuals  used  to  calculate  the  covariance.  Another  equivalent  equation  often 
used  in  calculation  is: 


COV(X,Y)  =  XY  -  X  Y, 


(3) 


where  XY  is  the  mean  of  the  cross-product  of  the  two  variables.  A  variance 
measures  the  extent  of  differences  among  individuals  for  the  character  in  question. 
It  is  calculated  as  follows: 


N  _ 

Vx=  £(Xi-X)7(N-l),  (4) 

i  =  1 


or,  alternatively, 


Vx=»(X2)-(X)2,  (5) 


where  (Xy)  is  the  average  of  the  squared  values  of  X.  Inspection  of  these  equations 
indicates  that  a  variance  is  the  covariance  of  a  trait  with  itself. 

A  simple  correlation  is  thus  a  covariance  standardized  by  the  level  of 
variation  exhibited  by  the  characters.  This  standardization  allows  one  to  compare 
the  strengths  of  linear  relationship  across  character  sets  of  grossly  different  levels  of 
variability.  Highly  variable  measurements,  such  as  weight,  will  have  high 
covariances  with  all  other  characters  as  compared  to  lowly  variable  measurements, 
such  as  heel  breadth.  However,  because  correlations  are  standardized  for  levels  of 
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variability,  they  can  be  directly  compared  across  characters.  Thus,  inspection  of  the 
correlation  tables  will  allow  designers  to  quickly  determine  which  dimensions  are 
associated  in  the  Army  population  and  therefore  which  character  sets  need  to 
impact  design  criteria  in  an  integrated  fashion. 

It  is  also  important  to  determine  the  probability  that  a  particular  estimated 
correlation  statistic  is  significantly  different  from  zero.  In  finite  samples,  it  is 
possible  that  correlations  other  than  zero  may  be  estimated  due  to  random  chance 
errors  even  when  the  true  population  correlation  is  zero.  Thus,  we  need  to 
determine  which  of  the  many  correlation  coefficients  estimated  actually  indicate  a 
linear  association  between  the  variables.  In  general,  an  observed  statistic  is 
considered  significantly  different  from  zero  when  the  probability  of  obtaining  such 
an  observation  in  the  actual  population  is  5%  or  less.  This  test  applies  to  a  single 
statistical  determination. 

The  standard  criterion  implies  that  1  in  every  20  independent  statistics  may 
appear  significantly  different  from  zero  by  chance  alone.  However,  with  the  180 
traits  in  the  1988  Working  Data  Base,  the  full  matrix  of  correlations  between  all 
traits  contains  [(180  *  179)/2],  or  16, 1 10  different  correlation  coefficients.  With  the 
acceptance  of  the  5 %  probability  level,  one  would  expect  approximately  800 
significant  correlations  by  chance  alone,  even  when  there  is  no  correlation  in  the 
populu  on  as  a  whole.  Thus,  with  multiple  statistical  comparisons,  it  can  be  difficult 
to  determine  which  correlations  are  actually  not  equal  to  zero  and  which  only 
appear  so.  This  problem  is  known  as  a  multiple  comparisons  problem  and  is 
overcome  by  using  the  Bonferroni  criterion,  or  Dunn’s  test,  for  determining  the 
significance  of  individual  coefficients.  Using  the  Bonferroni  criterion,  the 
experimentwise  (or  collective)  error  rate  for  Type  I  errors  (errors  in  which  the  null 
hypothesis  of  no  correlation  is  falsely  rejected)  is  limited  to  no  more  that  5%,  so  that 
there  is  only  a  5 7c  probability  of  an  incorrect  rejection  of  the  null  hypothesis  for 
even  a  single  coefficient  out  of  the  entire  collection.  This  probability  limitation  is 
accomplished  by  dividing  the  error  rate  per  comparison  (typically  0.05)  by  the  total 
number  of  comparisons  made  (k,  with  k  =  16,110  in  these  analyses).  Then  the 
probability  which  must  be  met  for  a  single  coefficient  to  be  considered  significantly 
different  from  zero  is  (0.05 /k).  The  significance  levels  presented  in  this  report 
represent  the  Bonferroni  significance  levels.  Threshold  correlations,  marking  the 
boundary  above  which  individual  correlations  are  significant,  were  calculated  using 
the  Bonferroni  significance  level  (P  =  0.05/16,110)  and  the  standard  error  cf  the 
correlation/  The  threshold  correlations  are  0.1 13  in  the  male  sample  and  0.085  in 
the  female  sample.  The  threshold  correlations  differ  in  the  two  sexes  due  to 
differences  in  sample  size. 


Partial  Correlation  Coefficients 

A  partial  correlation  coefficient  measures  the  linear  relationship  between 
two  variables  after  other,  specified  variables  have  been  held  constant.  The 
relationship  between  the  two  variables  of  interest  is  considered  independent  from 
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their  common  relationship  to  a  third  cr  further  variables.  Thus,  the  partial 
correlation  r*y  z  is  the  correlation  between  traits  X  and  Y  with  trait  Z  held  constant. 
When  only  one  controlling  variable  is  included,  the  correlation  is  referred  to  as  a 
first  order  partial  correlation.  It  is  calculated  from  the  appropriate  simple 
correlation  coefficients  as  follows: 


rxy.z  ~  (rxy  * rxzryz)A/[(l  * Txz‘)  (1  * ryz^)]. 


(6) 


A  second  order  partial  correlation  controls  for  two  variables  while  a  third  order 
partial  correlation  controls  for  three  variables.  The  second  order  partial  correlation 
between  X  and  Y  controlling  for  both  W  and  Z  is  calculated  as: 


rxy.wz 


”  (rxy.z  *  rxw.z  ryw.z)A/f(l  *  rxw.z^)  0  •  ryw.z^)] 


(7) 


from  the  first  order  partial  correlations.  A  third  order  partial  correlation  can  be 
calculated  from  a  set  of  second  order  partial  correlations  in  a  similar  fashion. 
Significance  testing  for  partial  correlations  is  essentially  the  same  as  for  simple 
correlations.  With  samples  as  large  as  those  included  in  the  working  data  base,  the 
critical  partial  correlation  values  for  statistical  significance  using  the  Bonferroni 
criterion  are  the  same  as  for  the  simple  correlations,  at  least  to  the  third  decimal 
place. 


Partial  correlations  are  calculated  when  one  wishes  to  focus  on  that  specific 
linear  relationship  between  two  variables  which  is  independent  of  other  factors.  In 
anthropometric  analyses,  the  variables  most  often  ‘partialled  out’  are  size  variables. 
For  example,  size  is  controlled  in  order  to  determine  whether  individuals  of  the 
same  size  with  longer  than  average  arms  also  tend  to  have  longer  than  average  legs. 
This  analysis  is  necessary  since  the  simple  relationship  between  arm  and  leg  length 
may  be  due  merely  to  the  observation  that  larger  people  have  both  longer  arms  and 
longer  legs  rather  than  being  due  to  some  special  relationship  between  arm  and  leg 
length.  The  partial  correlations  between  all  trait  pairs  have  been  calculated  when 
adjusting  for  the  effects  of  stature  and  weight  separately,  the  combined  effects  of 
stature  and  weight,  and  the  combined  effects  of  stature,  weight,  and  age.  Thus, 
these  partial  correlations  can  be  used  to  quantify  and  interpret  body  shapes. 


Bivariate  Linear  Regression 

Bivariate  regression  measures  the  linear  relationship  between  a  dependent 
(Y)  and  single  independent  (X)  variable  by  estimating  the  number  of  unit 
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differences  in  trait  Y  which  typically  accompany  a  single  unit  of  increase  or  decrease 
in  trait  X.  The  model  used  for  the  linear  relationship  is: 


Y  =  a  +  by_x  X 


(8) 


where  a  is  the  regression  constant  or  intercept  identifying  the  value  of  Y  when  X 
equals  zero  and  byjj  is  the  regression  coefficient  or  slope  indicating  the  number  of 
unit  differences  in  Y  given  a  single  unit  difference  in  X.  The  regression  coefficient 
’s  calculated  as: 


byj(  =  cov(X,Y)/Vx, 


(9) 


where  cov(X,Y)  and  Vx  arc  as  defined  above.  The  regression  constant  is  then 
calculated  as: 


a  =  Y  -  by  x  X, 


(10) 


where  X  and  Y  are  the  means  of  the  independent  and  dependent  variables, 
respectively.  Tne  values  estimated  for  coefficients  a  and  byj*  in  this  equation  are 
those  that  minimize  the  squared  deviations  of  observed  Y  values  from  the  estimated 
regression  line.  This  procedure  is  known  as  least  squares  regression. 

The  use  of  this  regression  model,  usually  referred  to  as  Model  I  regression,  is 
based  on  three  assumptions:  (1)  The  independent  variable,  X,  is  measured  without 
error;  (2)  the  mean  values  of  the  dependent  variable  (Y)  are  a  function  of  the  values 
of  the  independent  variable  (X)  and  lie  on  a  straight  line  described  by  equation  8; 
and  (3)  for  any  particular  value  of  the  independent  variable  (Xj),  the  dependent 
variable’s  (Y)  values  are  independently  and  normally  distributed  with  constant 
variance  across  various  values  of  the  independent  variable.  Assumption  2  was 
described  above  in  the  discussion  of  simple  correlations  while  Assumption  3  was 
discussed  in  general  terms  at  the  beginning  of  the  chapter.  The  first  assumption  will 
not  generally  hold  for  anthropometric  variables,  in  that  all  measurements  are  taken 
with  some  degree  of  error.  Even  so,  when  prediction  is  the  main  purpose  of 
regression  analyses,  as  it  is  here,  Model  I  regression  is  the  most  appropriate  form  to 
use. 


The  primary  purpose  for  regression  coefficients  in  the  context  of  this  report 
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is  to  allow  the  prediction  of  the  dependent  variable  given  a  specific  value  for  the 
independent  variable.  This  is  accomplished  by  using  equation  8  and  treating  a,  byj<, 
and  X  as  known  and  using  them  to  estimate  Y.  The  estimate  of  Y  obtained  in  this 
fashion  is  the  most  likely,  or  average,  value  of  Y  for  the  Xj  given  in  the  equation. 
For  example,  we  may  predict  the  value  of  acromial  height,  sitting  (ACRHTST, 
standard  measurement  4)  from  acromial  height  (ACRHGHT,  standard 
measurement  3)  in  males  (see  Measurement  Definitions  and  Illustrations,  Chapter 
4).  The  appropnate  regression  equation  is: 


Estimated  ACRHTST  (mm)  *  128.038  +  0.326  •  ACRHGHT  (mm).  (11) 


Even  though  this  point  estimate  is  the  most  likely  value  of  the  dependent  variable 
(ACRHTST)  given  the  value  of  the  independent  variable  (ACRHGHT),  normal 
variation  in  the  dependent  value  causes  individual  cases  to  deviate  from  the 
prediction.  The  standard  error  of  the  estimate  measures  the  extent  of  variation  in 
the  dependent  variable  at  any  given  value  of  the  independent  variable.  It  is  the 
standard  deviation  of  the  residuals  which,  in  turn,  are  the  deviations  of  the  observed 
values  from  those  predicted  by  the  regression  model.  Thus,  we  can  use  the  standard 
error  of  the  estimate  (Sy  x)  to  provide  a  likely  range  of  dependent  values  given  the 
independent  value  specified.  Given  the  very  large  sample  sizes  used  here,  the 
normal  correction  applied  to  the  standard  error  of  the  estimate  when  the 
independent  variable  deviates  from  its  mean  can  be  dispensed  with  here.'  Thus  a 
95%  confidence  interval  for  estimated  values  of  the  dependent  variable  can  be 
calculated  as: 


Estimated  Y  i  l.%  Sy  x. 


(12) 


In  our  example  estimating  acromial  height,  sitting  from  acromial  height,  given  an 
acromial  height  of  1442  mm  and  standard  error  of  the  estimate  equal  to  21.634  mm, 
the  estimated  acromial  height,  sitting  is  598  mm  and  its  95%  confidence  interval  will 
be  598  mm  t  ( 1.90*21.634),  ranging  from  556  mm  to  640  mm.  This  means  that  95% 
of  the  time  individuals  with  an  ACRHGHT  of  1442  will  have  ACRHTST  values 
between  556  mm  and  640  mm.  The  independent  variable  which  best  predicts  a 
dependent  variable  is  the  one  with  the  smallest  standard  error  of  the  estimate. 

Bivariate  regression  is  very  closely  related  to  simple  bivariate  correlation. 
The  regression  coefficient  can  be  calculated  as: 


^y.x  B  rxy  (sy/sx)> 


(13) 


a 


where  sj  is  the  square  root  of  the  variance  (see  equation  4).  Statistical  significance 
tests  are  identical  for  both  regression  and  correlation  coefficients.  Since  the 
bivariate  regression  tables  only  contain  equations  for  which  the  correlation  is 
greater  than  0.50,  all  regression  equations  reported  are  significant  ever,  at  the  0.001 
level  using  the  Bonferroni  cr.teria. 

Another  parameter  of  interest  for  regression  analysis  is  the  coefficient  of 
determination  (R  ).  The  coefficient  of  determination  measures  the  proportion  of 
variation  in  the  dependent  variable  which  is  associated  with  the  independent 
variable  and  thus  measures  the  strength  of  association,  represented  by  the 
regression.  This  coefficient  is  simply  the  square  of  the  correlation  coefficient 
between  the  two  variables.  Thus,  it  ranges  from  0  to  +1.  The  higher  the  coefficient 
of  determination,  the  more  tightly  coupled  the  two  variables  considered  are.  The 
R  values  reported  in  these  tables  have  been  adjusted  for  the  number  of 
independent  variables  used  in  the  analysis.  This  adjustment  does  not  affect  the 
bivariate  coefficients  of  determination  but  does  have  a  slight  effect  on  the  values 
reported  for  multiple  regressions.  In  the  regression  of  acromial  height,  sitting  on 
acromial  height,  46.6%  of  the  variation  is  shared  between  the  variables.  Only 
regression  equations  with  coefficients  of  determination  above  0.25  are  included  in 
the  tables. 

The  standard  error  of  the  regression  coefficient  is  also  provided  in  the  tables. 
It  allows  tests  of  significance  for  estimated  coefficients  by  allowing  calculation  of  the 
95%  confidence  interval  for  the  estimate.  The  95%  confidence  interval  for  the 
regression  coefficient  is  given  by  t  1.96  times  the  standard  error  of  the  regression 
coefficient.  For  the  regression  of  ACRHTST  on  ACRHGHT,  the  standard  error  of 
the  regression  coefficient  is  0.008,  and  the  95%  confidence  interval  of  the  regression 
coefficient  is  (0.310,  0.342).  Since  the  95%  confidence  interval  does  not  encompass 
0.00,  the  slope  of  the  regression  is  significantly  different  from  7ero  at  the  5%  level. 

It  may  also  be  desirable  to  predict  the  Y  variable  in  English  units  as  well  as 
in  metric  units.  In  the  conversion  of  a  regression  equation  from  metric  to  English 
units,  the  value  of  the  slope  remains  unchanged  unless  the  independent  variable  is 
WEIGHT,  while  the  constant  and  the  standard  error  of  the  estimate  are  multiplied 
by  the  factor  0.040.  In  the  regression  of  acromial  height,  sitting  on  acromial  height, 
the  constant  in  English  units  is  5.041  inches,  and  the  equation  expressed  in  English 
units  is: 


Estimated  ACRHTST  (in)  =  5.041  +  0.326  *  ACRHGHT  (in),  (14) 


while  the  standard  error  of  the  estimate  converted  to  English  units  is  21.634  *  0.040 
or  0.852  inches.  !n  cases  where  the  independent  variable  is  WEIGHT,  the  slope  is 
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multiplied  by  the  factor  0  147  to  convert  it  from  millimeters  per  centigram  to  inches 
per  pound.  The  constant  and  the  standard  error  of  the  estimate  are  multiplied  by 
the  factor  0.040.  The  prediction  of  acromial  height  sitting  (ACRHTST)  in  males 
from  weight  is  expressed  in  these  equivalent  equations: 

Estimated  ACRHTST  (mm)  =  491.407  +  0.136  *  WEIGHT  (eg)  (15) 

Estimated  ACRHTST  (in)  =  19.347  +  0.020  *  WEIGHT  (lb).  (16) 

If  one  wishes  to  transform  these  equations  to  English  units  when  WEIGHT  is  the 
dependent  variable,  the  constant  and  standard  error  should  be  multiplied  by  0.268 
and  the  slope  by  6.805. 


Multiple  Linear  Regression 

Multiple  linear  regression  is  useful  in  the  prediction  of  a  dependent  variable 
from  several  independent  variables  simultaneously.  The  analyses  tabulated  here 
represent  two  classes  of  regression  analysis,  multiple  regression  and  stepwise 
multiple  regression.  The  multiple  regression  equations  represent  the  prediction  of 
each  dependent  variable  from  a  specified  pair  of  independent  variables;  stature  and 
chest  circumference,  stature  and  shoulder  circumference,  waist  circumference  and 
crotch  height,  buttock  circumference  and  crotch  height,  vertical  trunk  circumference 
and  crotch  height,  and  stature  and  weight.  In  contrast,  stepwise  multiple  regression 
is  performed  in  a  systematic  manner,  such  that  it  results  in  the  best  limited  subset  of 
predictor  variables  that  accurately  predict  the  dependent  variable.  The  number  of 
independent  variables  was  limited  to  five  for  these  analyses. 

Multiple  regression  is  a  relatively  straightforward  extension  of  bivariate 
regression.  Typically,  the  combination  of  two  or  more  independent  variables  in  a 
multiple  regression  allows  a  more  accurate  prediction  of  a  dependent  variable  than 
can  be  obtained  from  a  single  independent  variable  alone,  as  is  done  in  bivariate 
regression.  The  general  multiple  regression  model  used  is: 


Y  =  a  +  bjXj  +  b2X2  +  ...  +  b^X^, 


(17) 


where  the  subscripts  identify  the  first,  second,  third,  up  to  k1^  independent  variable, 
a  is  the  regression  constant  or  intercept,  and  b\  is  the  partial  regression  coefficient. 
The  partial  regression  coefficient  is  the  number  of  unit  changes  in  the  dependent 
variable  (Y)  per  ut.it  change  in  the  indicated  independent  variable  (X;)  when  all 
other  independent  variables  are  held  constant.  It  is  the  unstandardized  version  of 
the  partial  correlation  coefficient  (equation  6)  and  can  be  calculated  as  follows 
when  there  are  two  independent  variables  (X  and  Z): 
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~  ryx.z  '/{[(l-fy 2”)  Vy]/[(l*rxz VJ}. 


(18) 


The  standardizing  term  in  equation  16  Ls  the  ratio  of  variance  in  Y  not  associated 
with  Z  to  variance  in  Xj  not  associated  with  Z.  Thus,  it  is  seen  that  equation  16  is 
similar  in  structure  to  equation  13  relating  simple  regression  and  correlation 
coefficients.  Similar,  more  complex,  equations  can  be  derived  for  multiple 
regressions  with  further  independent  variables,  although  calculations  are  usually 
performed  using  matrix  algebraic  algorithms.  The  regression  constant  may  be 
estimated  as: 


a  =  Y-biX^Xa 


(19) 


although  once  again  the  matrix  formulation  is  preferred.  The  coefficients  estimated 
by  these  algorithms  describe  the  line  for  which  the  squared  deviation  of  observed  Y 
values  from  Y  values  predicted  by  the  line  of  regression  arc  minimized. 

In  addition  to  the  assumptions  described  above  for  bivariate  regression,  in 
multiple  regression  it  is  assumed  that  the  correlations  among  the  independent 
variables  are  not  extreme.  If  correlations  among  independent  variables  are  very 
high  (greater  than  approximately  0.95),  a  multicollinearity  problem  will  exist.  This 
condition  will  lead  to  instability  of  regression  coefficient  estimates  due  to  the 
limited  amount  of  unique  variance  in  specific  independent  variables  available  for 
partial  correlation  with  the  dependent  variable.  However,  multicollinearity  is 
unlikely  to  seriously  affect  prediction  using  the  equations.  Inspection  of  correlation 
coefficients  among  regression  coefficient  estimates  indicates  that  multicollinearity  is 
not  a  serious  problem  in  these  analyses. 

All  of  the  regressions  presented  are  individually  statistically  significant  at  the 
0.001  level  and  collectively  at  the  0.05  level  using  the  Bonferroni  criterion. 
Confidence  intervals  for  individual  partial  regression  coefficients  are  provided  in  the 
tables  and  can  be  used  to  derive  95%  confidence  limits  as  described  in  the  section 
on  bivariate  regression  coefficients.  Likewise,  multiple  coefficients  of  determination 
are  provided,  which  indicate  the  proportion  of  variance  in  the  dependent  variable 
associated  with  the  set  of  independent  variables. 

Prediction  of  dependent  variable  values  from  specific  sets  of  values  for 
independent  variables  is  the  main  purpose  of  the  coefficients  presented  in  this 
report.  The  procedure  to  be  followed  is  the  same  as  in  bivariate  regression  with  the 
simple  addition  of  independent  variables.  For  example,  male  abdominal  extension 
depth,  sitting  (ABEXDPST)  can  be  predicted  from  buttock  circumference 
(BUTTCIRC)  and  •.Totch  he;  ht  (CRCHHGHT)  using  the  following  equation: 
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Estimated  ABEXDPST(mm)  =  -42.063  +  0.363  *  BUTTClRC(mm)  -0.091  *  CRCHHGHT(mm).  (20) 


Note  that  all  coefficients  are  statistically  significant  although  crotch  height  shows  no 
significant  bivariate  relationship  to  abdominal  extension  depth,  sitting.  The 
inclusion  of  additional  independent  variables  can  alter  the  apparent  relationship 
between  the  dependent  and  specific  independent  variables. 

The  standard  error  of  the  estimate  provided  in  the  multiple  regression  tables 
can  be  used,  as  above,  to  derive  confidence  intervals  for  dependent  variable 
esfimates.  Due  to  the  large  sample  sizes,  and  consequent  small  standard  errors  for 
the  regression  coefficients,  inflation  of  the  estimate’s  confidence  intervals  due  to 
deviation  of  the  independent  variables  from  their  meaqs  is  minor  within  the  range 
of  the  data.  If  correction  is  desired,  see  Sokal  and  Rohlf '  (p.  637). 

The  stepwise  multiple  regressions  were  calculated  using  standard  multiple 
regression  procedures  after  stepwise  selection  of  the  appropriate  variables.  The 
stepwise  procedure  was  followed  in  order  to  choose  a  set  of  five  independent 
variables,  which  would  best  predict  the  dependent  variable.  While  the  best 
prediction  for  any  single  dependent  variable  will  be  obtained  from  the  full  set  of 
other  variables  (179  in  this  report),  such  equations  become  unwieldy  and  unreliable 
when  applied  to  samples  other  than  the  one  used  to  estimate  the  equation.  Thus,  it 
is  preferable  to  select  some  subset  of  independent  variables  that  will  produce  nearly 
as  accurate  a  prediction  and  be  more  reliably  applied  to  new  samples.  No  stepwise 
procedure  is  perfect  and  the  inclusion  or  exclusion  of  specific  variables  from  the 
selected  set  of  independent  variables  should  not  be  taken  as  indicating  a  special 
relationship  with  the  dependent  variable.  Potential  independent  variables  showing 
high  correlation  with  the  dependent  variable  may  be  excluded  from  the  final 
equation  due  to  complex  and  multiple  colinearities  with  independent  variables 
already  included  in  the  favored  variable  set.  Also,  although  stepwise  procedures  do 
not  necessarily  produce  Che  optimal  five  variable  equation,  they  will  typically 
produce  an  equation  that  approaches  the  optimal  one  in  predictive  power. 

We  used  a  stepwise  forward  selection  procedure  in  which  independent 
variables  are  added  to  the  multiple  regression  equation  sequentially.  The  first 
variable  entered  is  the  one  with  the  highest  coefficient  of  determination  with  the 
dependent  variable.  The  second  variable  added  is  the  one  that  causes  the  greatest 
increase  in  the  multiple  coefficient  of  determination.  This  is  the  variable  with  the 
highest  partial  correlation  with  the  dependent  variable,  controlling  for  the  first 
variable  entered.  Additional  independent  variables  are  added,  one  at  a  time,  using 
the  same  criterion.  At  each  step  the  included  variables  are  reevaluated  so  that  any 
variable  that  initially  fits  the  criterion  but,  with  the  new  complement  of  independent 
variables,  no  longer  appreciably  increases  the  coefficient  of  determination,  is 
removed  from  the  selected  set.  This  procedure  was  followed  until  five  independent 
variables  were  selected.  These  five  variables  were  then  used  in  a  series  of  five 
regressions  with  the  independent  variable,  each  further  regression  including  an 
additional  selected  independent  variable.  These  regressions  are  then  treated  as  any 
other  multiple  regression,  as  described  above. 
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CHAPTER  III 


LANDMARK  DEFINITIONS  AND  ILLUSTRATIONS 


The  dimensions  are  measured  from  one  point  on  the  body  (or  a  Fixed  surface 
such  as  the  floor)  to  another  or,  in  the  case  of  circumferences,  around  the  body  at  a 
specified  level.  To  ensure  that  each  dimension  is  measured  accurately  and 
consistently  from  one  subject  to  the  next,  dimensions  are  defined  in  terms  of  body 
landmarks,  which  serve  as  the  origin,  termination,  or  level  of  measurement  of  a 
dimension. 

Two  men  and  two  women  were  trained  in  locating  many  of  these  points  by 
palpation  or  by  sight,  and  placing  actual  drawn  marks  on  the  bodies  of  all  subjects  in 
this  survey.  Measurers  were  also  trained  to  recognize  other  easily  located 
landmarks  such  as  dactylion  II  landmark,  the  tip  of  the  index  finger,  for  which 
marking  was  not  necessary. 

The  landmarks  used  to  define  the  measurements  in  the  survey  are  briefly 
described  and  illustrated  ever  the  following  pages.  Detailed  instructions  for  locating 
these  landmarks  can  be  found  in  the  Measurer’s  Handbook. 
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LANDMARKS 


Abdominal  point, 
anterior  The  most 
protruding  point  of 
the  relaxed  abdomen 
of  a  seated  subject. 


Acromion,  right  and 
left;  The  point  of 
intersection  of  the 
lateral  border  of  the 
acromial  process  and 
a  line  running  down 
the  middle  of  the 
shoulder  from  the 
neck  to  the  tip  of  the 
shoulder. 


1 fe: 

Ifeml 


Acropodion; 

The  tip  of  the  first  or 
second  toe  of  the 
right  foot,  whichever 
is  longer. 


Anterior  superior  iliac 
spine,  right  and  left: 
The  anterior  points  of 
the  right  and  left  iliac 
crests. 


Alare,  right  and  left: 
The  lateral  point  on 
the  flare  or  wing  of 
the  nose. 


Axillary  fold. 

posterior  right  and 

f  /V  i 

left;  The  highest 

1  i  '  1  ■  / 

points  of  the  right 

U  1  ru 

and  left  axillary  folds 

on  the  back. 

*  ' 

Biceps  point:  The 
highest  point  of  the 
right  flexed  biceps  as 
viewed  from  the 
subject’s  right  side. 


Bustpoint,  right  and 
left;  The  anterior 
points  of  the  bra 
cups. 
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LANDMARKS  (cont'd) 


Buttock  point, 
posterior  Point  of 
maximum  protrusion 
of  the  right  buttock 
of  a  standing  subject. 


Buttock  point,  right 
lateral  and  left  lateral: 
Points  on  the  thigh  or 
hip  at  the  level  of  the 
maximum  protrusion 
of  the  right  buttock. 


Calf:  A  point  on  the 
side  of  the  calf  at  the 
level  of  the  maximum 
circumference  of  the 
right  calf. 


Cervicale:  The 
superior  palpable 
point  of  the  spine  of 
the  seventh  cervical 
vertebra. 


Lm 


6(1 I 


Cheilion,  right  and 
left:  The  lateral 
point  of  the  juncture 
of  the  fleshy  tissue  of 
the  lips  with  the  facial 
skin  at  the  corner  of 
the  mouth. 


Chin:  The  most 
protruding  point  on 
the  bottom  edge  of 
the  chin,  along  the 
jawline. 


V 

I 


Clavicle  point,  right 
and  left:  The 
superior  point  of  the 
lateral  ends  of  the 
clavicle. 


Crinioru  The  lowest 
point  of  the  hairline 
on  the  forehead  in 
the  midsagittal  plane. 
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LANDMARKS  (coat'd) 


Dactylioa  EL  The  tip 
of  the  right  index 
finger. 


Deltoid  point,  right 
and  left:  The  lateral 
point  of  the  right 
deltoid  muscle,  and 
the  margin  of  the  left 
deltoid  muscle  at  the 
level  of  the  right 
deltoid  point. 


Dorsal  juncture  of  the 
foot  and  leg:  The 
top  of  a  skin  crease 
between  the  right 
foot  and  the  front  of 
the  ankle  when  the 
knees  and  ankles  are 
flexed  about  30 
degrees. 


Ear  point:  The 
lateral  point  (farthest 
from  the  head)  of  the 
right  ear. 


Dactylion  IQ,  right 
and  left:  The  tip  of 
the  middle  finger. 


Dorsal  juncture  of  the 
calf  and  thigh:  The 
juncture  between  the 
right  calf  and  thigh 
behind  the  knee  of  a 
subject  sitting  with 
the  knee  flexed  90 
degrees. 


Ear,  bottom:  The 
lowest  point  of  the 
right  ear  on  its  long 
axis. 


Ear,  top:  The  highest 
point  of  the  right  ear 
on  its  long  axis. 


LANDMARKS  (cont’d) 


Ectocanthus:  The 
outside  comer  of  the 
right  eye  formed  by 
the  meeting  of  the 
upper  and  lower 
eyelids. 


Ectoorbitale,  right 
and  left:  The 
posterior  point  oq  the 
frontal  process  of  the 
zygomatic  bone  at  the 
level  of  the  outer 
comer  of  the  eye. 


Elbow  crease:  The 
skin  crease  on  the 
inside  of  the  right 
elbow  joint  when  the 
elbow  is  flexed  90 
degrees. 


/  ^ 
ii 


Fifth 

metatarsophalangeal 
protrusion:  The 
lateral  protrusion  of 
the  right  foot  in  the 
region  of  the  fifth 
metatarsophalangeal 
joint. 


(lJM 


-  f'.s'V/ 

fvil! 

mJ 


First 

metatarsophalangeal 
protrusion:  The 
medial  protrusion  of 
the  right  foot  in  the 
region  of  the  first 
metatarsophalangeal 
joint. 


Glabella:  The 
anterior  point  on  the 
frontal  bone  midway 
between  the  bony 
browridpes. 


m 


\  1 


Frontotemporalc, 
right  and  left:  The 
point  of  deepest 
indentation  of  the 
temporal  crest  of  the 
frontal  bone  above 
the  browridges. 


Gluteal  furrow  point: 
The  lowest  point  of 
the  lowest  furrow  or 
crease  at  the  juncture 
of  the  right  buttock 
and  the  thigh. 
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LANDMARKS  (cont'd) 


Gorion,  right  and 
left:  The  lateral 
point  on  the  posterior 
angle  of  the  mandible 
(jawbone). 


Hiocristale:  The 
highest  palpable  point 
cf  the  right  iliac  crest 
of  the  pelvis,  one  half 
the  distance  between 
the  anterior  iuperior 
iliac  and  posterior 
superior  iliac  spines. 


Heel  point,  lateral 
and  medial:  The 
lateral  and  medial 
points  of  the  right 
heel  located  at  or 
behind  the  most 
protruding  point  of 
the  lateral  malleolus 
(outside  ankle  bone). 


Inferior  breast  point: 
The  inferior  point  of 
the  juncture  of  the 
lower  of  the  two 
breasts  with  the  torso. 


Infraorbitalc,  right 
and  left:  The  lowest 
point  on  the  anterior 
border  of  the  bony 
eye  socket. 


Inner  thigh:  A 
vertical  line  halfway 
between  the  front  and 
back  of  the  right 
inner  thigh,  and' 
extending  downward 
from  the  level  of  the 
gluteal  furrow. 


Infra  thyroid:  The 
inferior  point  in  the 
midsagittal  plane  of 
the  thyroid  cartilage 
(Adam’s  apple). 


Knee  point,  anterior 

The  most  protruding 

([■h - 

point  of  the  right  c 

kneecap  of  a  seated 
subject  1 

/  V 
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LANDMARKS  (cont’d) 


Lateral  femoral 
cpicondyle,  standing 
and  sitting:  Lateral 
point  of  the  right 
femoral  epicondyle 
(knee  pivot  point). 


Medial  malleolus: 
The  medial  point  of 
the  right  medial 
malleolus  (inside 
ankle  bone). 


Metacarpalc  U:  The 
lateral  point  of  the 
right  metacarpo¬ 
phalangeal  joint  II  (at 
the  base  of  the  index 
finger  on  the  outer 
edge  of  the  hand). 


Midpatella:  The 
anterior  point  halfway 
between  the  top  and 
bottom  of  the  right 
patella  (the  kneecap). 


Lateral  malleolus: 
The  lateral  point  of 
the  right  lateral 
malieolus  (outside 
ankle  bone). 


Menton:  The  inferior 
point  of  the  mandible 
in  the  midsagitial 
plane  (bottom  of  the 
chin). 


Metacarpalc  V:  The 
medial  point  of  the 
right  metacarpo¬ 
phalangeal  joint  V  (at 
the  base  of  the  little 
finger  on  the  outer 
edge  of  the  hand). 


Midshoulden  The 
point  on  top  of  the 
right  shoulder  midway 
between  the  neck 
(right  trapezius  point) 
and  the  tip  of  the 
shoulder  (acromion, 
right). 


LANDMARKS  (cont’d) 


Midspine:  A  line 
down  the  center  of 
the  back. 


Neck:  anterior,  right 
lateral,  and  left 
lateral:  Anterior  and 
lateral  points  at  the 
base  of  the  neck. 


Olecranon,  bottom 
and  rear  The  lowest 
and  rearmost  points 
of  the  right  elbow 
with  the  elbow  flexed 
90  degrees. 


Otobasion  superior: 
The  anterior  superior 
point  of  the  juncture 
between  the  right  car 
and  the  head. 


ifU 


Olecranon,  center  A 
point  on  the  center  ot 
the  curvature  of  the 
right  olecranon  \ 
process  with  the 
elbow  flexed  about 
115  degrees. 


Posterior  superior 
iliac  spine:  The 
posterior  point  of  the 
crest  of  the  right 
ilium.  A  dimple 
normally  overlies  this 
point. 


Promcntou:  I  he 
anterior  projection  of 
the  soft  tissue  of  the 
chin. 


1‘fXrt^'V 


Pronasalc:  The  point 
cf  the  anterior 
projection  of  the  tip 
of  the  nose. 
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LANDMARKS  (cool’d) 


Scye:  Points  on  the  upper  arm 
armhole  of  a  garment. 


Anterior  scye  on  the 
torso:  A  short 
horizontal  line  on  the 

torso  originating  at  the 

apex  of  the  right 

anterior  axillary  fold 

. 

A 

j  i 

Anterior  scye  on  the 

(a 

A 1 

upper  arm:  A  short 

t  ••/“ 

4 
\  \  1 

horizontal  line  on  the 

■■  K  i 

A 

upper  arm  originating 

V  'T  ’ 

r  i 

■  j 

i  j 

at  the  apex  of  the  right 
anterior  axillary  fold. 

Posterior  horizontal 

' ,  > 

scye,  right  and  left:  A 

short  horizontal  line 

\ 

1 1 

on  the  hack  originating 

1  * 

t! 

at  the  apex  of  the 

r 

|x>s tenor  axillary 

1 

r 

fold. 

1 

Posterior  vertical  scye. 

0 

right  and  left:  A  short 

-<*■1 

vertical  line  on  the 

j\ 

A  | 

back  originating  at  the 

! 

apex  of  the  (xistcrior 
axillary  told 

i\  ‘  ~ 

:  t 

y 

and  torso  associated  with  the 


Posterior  diagonal 
scye,  right  and  left: 

A  diagonal  tine 
connecting  the  apex 
of  the  por, tenor 
axillary  fold  with  the 
acromion  landmark  on 
the  tip  cf  the 
shoulder. 


— \  /- 


•  i 

'.V. 

*1 


Midscye,  right  and 
left:  A  short 
horizontal  line 
bisecting  the  Posterior 
diagonal  scye 
landmark. 


\  i 


Scye  level  at 
maisptne:  A  short 
horizontal  line  across 
the  spine  at  the  level 
of  the  Posterior 
horizontal  scyc 
landmarks. 


f 


LANDMARKS  (confd) 


Sellion:  The  point  of 
the  deepest 
depression  of  the 
nasal  bones  at  the  top 
of  the  nose. 


© 

Mr 


1  F* 


Stomion:  The  point 
of  intersection  of  the 
upper  and  lower  lip 
in  the  midsagittal 
plane  when  the 
mouth  is  closed. 


Styli  in:  Ti'.t  lowest 
pcmt  oi"  the  bottom 
of  the  right  radius. 


Submandibular  The 
juncture,  in  the 
midsagittal  plane,  of 
the  lower  jaw 
(mandible)  and  the 
neck. 


/  /SA 


Subnasaie:  The  point 
of  intersection  of  the  / 
philtrura  (groove  of  |j 
the  upper  lip)  with  \ 
the  inferior  surface  of 
the  nose,  in  the 
midsagittal  plane. 


Supratleraalc:  The 
inferior  point  of  the 
jugjlar  notch  of  the 
sternum  (top  of  the 
breastbone). 


)  Suprapatellar  The 

X  superior  point  of  the 

N  right  patella 
(kneecap). 


\wv/ 


7::  A 

l!£if  -7 


Tenth  rib.  The 
inferior  point  of  the 
right  tenth  rib 
(bottom  of  the  rib 
cage). 


yT- . 

;m.v„  'fj  ^Tr.jV. 

teoi 


/  /  8 


MM 
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LANDMARKS  (rant’d) 


Thelion,  right  and 
left  Center  of  the 
nipple  (on  males). 


Thigh  point,  top:  The 
highest  point  of  the  top 
of  the  right  thigh  of  a 
seated  subject. 


Thumbtip:  The  tip  of 
the  right  thumb. 


i\ 

— A 


Top  of  head:  The 
highest  point  on  the 
head  when  the  head  is 
in  the  Frankfort  plane. 


Tragion,  right  and 
left:  The  superior 
point  on  the  juncture 
of  the  cartilaginous 
flap  (tragus)  of  the 
ear  with  the  head. 


/-Tf 

N 


Trapezius  poirt,  right 
and  left:  The  point  at 
which  the  anterior 
border  of  the  trapezius 
muscle  crosses  the 
lateral  neck  landmark. 


/ 

V/- 


Trochanter  A  point  ! 
at  the  center  of  the 
lateral  surface  of  the 
greater  trochanter  of 
the  right  femur  of  a 
sitting  subject. 


1 '  I 

W'll 


Trochan  tenon:  The 
superior  point  of'thc 
greater  trexhanter  of 
the  right  femur  of  a 
standing  subject. 


ir-T  l,-  ,\ 

!  i!  I 
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LANDMARKS  (cont’d) 


Waist  (natural  indenta¬ 
tion):  right  and  left; 
anterior  and  posterior: 
Level  of  the  greatest 
indentation  on  the  right 
side  of  the  torso,  or  half 
the  distance  between 
10th  rib  and  Diocristale 
if  no  single  indentation 
is  clear. 


i  i 


Waist  (omphalkm): 
right  and  left;  anterior 
and  posterior  Level  of 
the  center  of  the  naveL 


Wnst,  dorsal:  A  line 
across  the  back  of  the 
right  wrist  originating  at 
the  stylion  landmark 
and  perpendicular  to  < 
the  lone  axis  of  the 


Zygion,  right  and  left: 
The  lateral  point  on 
the  zygomatic  arch. 


Zygofrontale,  right  and 
left:  The  lateral  point 
of  the  frontal  bone  on 
its  zygomatic  process. 


CHAPTER  IV 


MEASUREMENT  DEFINITIONS  AND  ILLUSTRATIONS 


One  hundred  thirty-two  directly  measured  mthropometric  dimensions  were 
obtained  in  the  survey  using  standard  instruments  and  methods.  Where  there  was  a  choice 
of  right  or  left  sides,  all  measurements  were  taken  on  the  right  side  of  the  body  unless 
specified  otherwise  or,  in  rare  cases,  where  an  injury  or  anatomical  abnormality  made  it 
necessary  to  measure  on  the  left  side.  All  anthropometric  dimensions  were  recorded  to  the 
nearest  millimeter  and  all  results  reported  here  for  these  dimensions  are  in  millimeters. 
This  unit  allows  standard  errors  and  regression  coefficients  to  be  specified  with  a  greater 
degree  of  precision  than  allowed  on  a  centimeter  scale.  Weight  is  reported  to  the  nearest 
0.1  kilogram.  Detailed  illustrated  instructions  for  taking  the  measurements  are  included  in 
Clauser  et  al7  while  detailed  definitions  are  provided  in  Gordon  et  al.* 


In  addition  to  general  anthropometric  measurements,  a  series  of  48  special  head 
and  face  dimensions  were  derived  from  the  three  dimensional  coordinates  of  26  landmarks 
collected  by  means  of  a  special  automated  headboard  device.'’  These  additional 
measurements  were  collected  because  traditional  anthropometric  measures  do  not  provide 
enough  detail  in  the  head  and  face  to  maximally  aid  in  the  design  of  personal  protective 
equipment,  such  as  helmets,  goggles,  and  respirators. 

The  sample  size  analyzed  here  includes  1774  males  and  2208  females.  With  only 
minor  exceptions,  all  measurements  are  available  for  each  individual.  The  landmark 
crinion  cannot  be  located  on  bald  subjects  or  those  with  receding  hairlines.  It  is  also  not 
recorded  for  individuals  with  hair  transplants.  This  resulted  in  the  loss  of  two  female  and 
twenty-seven  males  for  crinion  -  back  of  the  head  and  crinion  -  top  of  the  head. 
Interpupillary  breadths  were  also  unavailable  for  three  males  and  one  female  whose 
morphology  lay  outside  the  range  that  could  be  measured  by  the  device  employed  for  this 
purpose.  These  small  numbers  of  missing  values  have  no  practical  effect  on  the  statistics 
reported  below. 


For  each  standard  measurement,  the  listing  provides  the  variable  number  used  to 
identify  variables  in  several  of  the  tables  below,  the  full  measurement  name,  an  eight 
character  abbreviated  name  also  defined  in  the  data  base,  and  a  brief  definition.  The  data 
base  variable  numbers  arc  not  consecutive  because  a  series  of  anthropometric 
measurements  derived  from  the  original  132  standard  anthropometric  measurements  are 
not  included  in  this  report.  Also  in  the  Tables  of  this  report  variable  number  1  corresponds 
to  subject  ID  numner. 

A  visual  index  of  measurement  illustrations  is  provided  at  the  end  of  the  chapter. 


25 


Standard  Measurement  Definitions 


Note:  AJ1  measurements  refer  to  a  subject’s  right  side  unless  otherwise  specified. 

2  ABDOMINAL  EXTENSION  DEPTH,  SITTING  (ABEXDPST)  -  horizontal 
distance  between  the  anterior  point  of  the  abdomen  and  the  back  at  the  same  level. 

3  ACROMIAL  HEIGHT  (ACRHGHT)  -  vertical  distance  between  the  standing 
surface  and  the  acromion  landmark  on  the  tip  of  the  shoulder. 

4  ACROMIAL  HEIGHT,  SITTING  (ACRHTST)  --  vertical  distance  between  the 
sitting  surface  and  the  acromion  landmark  on  the  tip  of  the  shoulder. 

5  ACROMION-RADIALE  LENGTH  (ACRDLGTH)  --  distance  between  the 
acromion  landmark  at  the  tip  of  the  shoulder  and  the  radiale  landmark  on  the 
elbow. 

6  ANKLE  CIRCUMFERENCE  (ANKLCIRC)  -  minimum  horizontal  circumference 
of  the  ankle. 

7  AXILLA  HEIGHT  (AXHGHT)  --  vertical  distance  between  the  standing  surface 
and  the  axillary  fold  at  the  anterior  scye  landmark  on  the  torso. 

8  AXILLARY  ARM  CIRCUMFERENCE  (AXARCIRC)  -  circumference  of  the 
upper  arm  perpendicular  to  its  long  axis  at  the  level  of  the  anterior  scye  landmark 
on  the  upper  arm. 

9  BALL  OF  FOOT  CIRCUMFERENCE  (BLFTCIRC)  -  circumference  of  the  foot 
at  the  first  and  fifth  metatarsophalangeal  protrusion  landmarks  on  the  ball  of  the 
foot. 

10  BALL  OF  FOOT  LENGTH  (BLFTLGTH)  -  distance  between  the  back  of  the  heel 
and  the  landmark  at  the  first  metatarsophalangeal  protrusion  on  the  ball  of  the  foot. 

1 1  BIACROMIAL  BREADTH  (BCRMBDTH)  -  posterior  distance  between  the  right 
and  left  acromion  landmarks  on  the  tips  of  the  shoulders. 

12  BICEPS  CIRCUMFERENCE,  FLEXED  (BICIRCFL)  -  circumference  of  the 
upper  arm  at  the  level  of  the  Hexed  biceps  point  measured  perpendicular  to  the  long 
axis  of  the  arm. 

13  BIDELTOID  BREADTH  (BIDl.BDTH)  --  maximum  horizontal  distatce  between 
the  lateral  margins  of  the  upper  arms  on  the  deltoid  muscles. 

14  BIMALI .EOlJkR  BREADTH  (BIMBDTH)-  horizontal  distance  between  the 
maximum  protrusions  of  the  ankle  bones  (medial  and  lateral  malleoli). 
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15  BISPINOUS  BREADTH  (B1SBDTH)  -  distance  between  the  right  and  left 
anterior  superior  iliac  spine  landmarks. 

16  BITRAGION  CHIN  ARC  (BITCHARC)  --  surface  disaice  between  the  right  and 
left  tragion  landmarks  on  the  cartilaginous  fiaps  in  fron.  of  the  earholes  across  the 
chin  landmark. 

17  BITRAGION  CORONAL  ARC  (BI  TCOARC)  -  surface  distance  between  the 
right  and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  front  of  the  earholes 
across  the  top  of  the  head  in  a  coronal  plane. 

18  BITRAGION  CRINION  ARC  (BITCRARC)  --  surface  distance  between  the  right 
and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  front  of  the  earholes  across 
the  top  of  the  forehead  at  the  crinion  landmark. 

19  BITRAGION  FRONTAL  ARC  (3ITFRARC)  --  surf  ice  distance  between  the  right 
and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  front  of  the  earholes  across 
the  forehead  just  above  the  ridges  of  the  eyebrows. 

20  BITRAGION  SUBMANDIBULAR  ARC  (BITSMARC)  --  surface  distance 
between  the  right  and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  fron*  of 
the  earholes  across  the  submandibular  landmark  at  the  juncture  of  the  jaw  and  the 
neck. 

21  BITRAGION  SUBNASALE  ARCBITSNARC)  --  surface  distance  between  the 
right  and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  front  of  the  earholes 
across  the  subnasal  landmark. 

22  BIZYGOMATIC  BREADTH  (BIZBDTH)  -  maximum  horizontal  breadth  of  the 
face  between  the  zy  gomatic  arches. 

23  BUSTPOINT/THELION-BUSTPOINT/TH ELION  BREADTH  (BSTPTBR)  - 
distance  between  the  right  and  left  bustpoints  on  women  and  the  center  of  the 
nipples  (thelion)  on  men. 

24  BUTTOCK  CIRCUMFERENCE  (BUTTCIRC)  -  horizontal  circumference  of  the 
trunk  at  the  level  of  the  maximum  protrusion  of  the  right  buttock. 

25  BUTrOCK  DEPTH  (BUTTDPTH)  -  horizontal  depth  of  the  torso  at  the  level  of 
the  maximum  protrusion  of  the  right  buttock. 

26  BUTIOCK  HEIGHT  (BUTI  HGHT)  -  vertical  distance  between  the  standing 
surface  and  the  level  of  the  maximum  protrusion  of  the  right  buttock. 

27  BUTTOCK-KNEE  LENGTH  (BUTTKLTH)  -  horizontal  distance  between  the 
most  posterior  point  on  either  buttock  3tid  the  front  of  the  knee  as  measured  in  the 
sitting  position  with  the  knees  flexed  lM)  degrees. 
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28  BUTTOCK-POPLITEAL  LENGTH  (BUTTPLTH)  -  horizontal  distance  between 
the  most  posterior  point  on  the  buttock  and  the  back  of  the  knee  as  measured  in  the 
sitting  position  with  the  knees  flexed  90  degrees. 

29  CALF  CIRCUMFERENCE  (CALFCIRC)  -  maximum  horizontal  circumference  of 
the  calf. 

30  CALF  HEIGHT  (CALFHGHT)  --  vertical  distance  between  the  standing  surface 
and  the  level  of  the  maximum  circumference  of  the  calf. 

31  CERVICALE  HEIGHT  (CERVHGHT)  -  vertical  distance  between  the  standing 
surface  and  the  cervicale  landmark  at  the  back  of  the  neck  at  the  maximum  point  of 
quiet  respiration. 

32  CERVICALE  HEIGHT  SITTING  (CERVS1T)  -  vertical  distance  between  the 
sitting  surface  and  the  cervicale  landmark  on  the  back  of  the  neck. 

33  CHEST  BREADTH  (CHSTBDTH)  -  maximum  horizontal  breadth  of  chest  at  the 
level  of  the  bustpoint/thelion. 

34  CHEST  CIRCUMFERENCE  (CHSTCIRC)  -  maximum  horizontal  circumference 
of  the  chest  at  the  level  of  the  bustpoint  on  women  and  the  nipple  on  men. 

35  CHEST  CIRCUMFERENCE  AT  SCYE  (CHSTC1SC)  -  horizontal  circumference 
of  the  chest  at  the  level  of  the  scye-at-midspine-landmark. 

36  CHEST  CIRCUMFERENCE  BELOW  BREAST  (CHSTCB)  -  horizontal 
circumference  of  the  chest  at  the  level  of  the  inferior  juncture  of  the  lowest  breast 
with  the  rib  cage. 

37  CHEST  DEPTH  (CHSTDPTH)  -  horizontal  distance  between  the  chest  at  the 
level  of  the  bustpoint  on  women  and  the  nipple  on  men,  and  the  back  at  the  same 
level. 

38  CHEST  HEIGHT  (CHSTHGHT)  -  vertical  distance  between  the  standing  surface 
and  the  bustpoint  on  women  and  the  nipple  on  men. 

39  CROTCH  HEIC.I  IT  (CRCHHGHT)  -  vertical  distance  between  the  standing 
surface  and  the  crotch. 

40  CROTCH  LENGTH,  NATURAL  INDENTATION  (CRCHLNI)  --  distance 
through  the  crotch  between  the  abdomen  and  back  at  the  level  of  the  natural 
indentation  of  the  waist. 

4 1  CROTCH  LENGTH,  OMPHALION  (CRHLOM)  -  distance  through  the  crotch 
between  the  navel  and  the  same  level  on  the  back  at  the  waist. 
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42  CRO'T  CH  LENGTH,  POSTERIOR  NATURAL  INDENTATION  (CRLPNI)  - 
surface  distance  from  the  crotch  at  the  inner  thigh  landmark  to  the  back  of  the  waist 
at  the  natural  indentation  of  the  waist. 

43  CROTCH  LENGTH,  POSTERIOR  OMPHALION  (CRLPOM)  -  surface  distance 
from  the  crotch  at  the  inner  thigh  landmark  to  the  back  of  the  waist  at  the 
omphalion. 

44  EAR  BREADTH  (EARBDTH)  --  maximum  breadth  of  the  ear  perpendicular  to  its 
long  axis. 

45  EAR  LENGTH  (EARLGTH)  -  length  of  the  ear  from  its  highest  to  lowest  points 
on  a  line  parallel  to  the  long  axis  of  the  ear. 

46  EAR  LENGTH  ABOVE  TRAGION  (EARLTRAG)  --  distance  from  the  tragion 
landmark  to  the  top  of  the  ear  on  a  line  parallel  to  the  long  axis  of  the  ear. 

47  EAR  PROTRUSION  (EARPROT)  --  horizontal  distance  between  the  mastoid 
process  and  the  outside  edge  of  the  right  ear  at  its  most  lateral  point. 

48  ELBOW  CIRCUMFERENCE  (ELBCIRC)  --  circumference  of  the  elbow  in  a 
plane  perpendicular  to  the  long  axis  of  the  arm  at  the  level  of  the  olecranon  center 
landmark,  with  the  arm  straight  at  the  side. 

49  ELBOW  REST  HEIGHT  (ELRHGHT)  --  vertical  distance  between  the  sitting 
surface  and  the  olecranon  landmark  on  the  bottom  of  the  flexed  elbow. 

50  EYE  HEIGHT,  SITTING  (EYEHTSIT)  -  vertical  distance  between  the  sitting 
surface  and  the  ectocanthus  landmark  at  the  outer  corner  of  the  eye. 

51  FOOT  BREADTH,  HORIZONTAL  (FTBRHOR)  -  maximum  breadth  of  the 
standing  foot  between  the  first  and  tilth  metatarsophalangeal  landmark  protrusions. 

52  FOOT  LENGTH  (FOOTLGTH)  --  distance  between  the  tip  of  the  longest  toe  and 
the  back  of  the  heel  of  the  standing  foot. 

53  FOREARM  CIRCUMFERENCE,  FLEXED  (FCIRCFL)  -  maximum 
circumference  of  the  forearm  just  above  the  elbow  crease  with  the  elbow  flexed  90 
degrees  and  the  fist  tightly  clenched. 

54  FOREARM-FOREARM  BREADTH  (FORFORBR)  -  maximum  horizontal 
distance  between  the  lateral  right  forearm  and  the  lateral  left  forearm. 

55  FOREARM-HAND  LENGTH  (FORHDLG)  -  horizontal  distance  between  the 
back  of  the  tip  of  the  elbow  to  the  tip  of  the  middle  finger. 

56  FUNCTIONAL  LEG  LENGTH  (FNCLEGLG)  --  straight-line  distance  when 
seated  with  the  leg  extended  between  the  footrest  surface  of  the  anthropometer  and 
the  posterior  surface  of  the  body. 
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57  GLUTEAL  FURROW  HEIGHT  (GLUFURHT)  -  vertical  distance  between  the 
standing  surface  and  the  lowest  point  of  the  gluteal  furrow  under  the  buttocks. 

58  HAND  BREADTH  (HANDBRTH)  --  maximum  breadth  of  the  hand  between  the 
metacarpal  II  and  metacarpal  V. 

59  HAND  CIRCUMFERENCE  (HANDCIRC)  —  maximum  circumference  of  the 
hand  at  the  level  of  the  metacarpal  II  and  metacarpal  V. 

60  HAND  LENGTH  (HANDLGTH)  -  length  of  the  hand  between  the  stylion 
landmark  on  the  wrist  and  the  tip  of  the  middle  finger. 

61  HEAD  BREADTH  (HEADBRTH)  -  maximum  horizontal  breadth  of  the  head 
above  the  attachment  of  the  ears. 

62  HEAD  CIRCUMFERENCE  (HEADCIRC)  ~  maximum  circumference  of  the  head 
above  the  attachment  of  the  ears  and  ridges  of  the  eyebrows. 

63  HEAD  LENGTH  (HEADLGTH)  ~  maximum  iength  of  the  head  between  the 
glabella  landmark  and  the  opisthocranion. 

64  HEEL  ANKLE  CIRCUMFERF*^  3  (HLAKCIRC)  -  circumference  of  the  foot  at 
the  ankle  and  base  of  the  heel. 

65  HEEL  BREADTH  (HFELBRTH)  --  maximum  horizontal  distance  between  the 
medial  and  lateral  points  on  the  inside  and  outside  of  the  heel. 

66  HIP  BREADTH  tHIPBRTH)  -  horizontal  distance  between  the  hips  at  the  level  of 
the  lateral  buttock  landmarks. 

67  HIP  BREADTH,  SITTING  (HIPBRSIT)  --  lateral  maximum  hip  or  thigh  breadth 
(whichever  is  broader)  of  a  seated  subject. 

68  ILIOCRISTALE  HEIGHT  (ILCRSIT)  --  vertical  distance  between  the  standing 
surface  and  the  iliocristale  landmark  on  thetop  of  the  right  side  of  the  pelvis. 

69  INTERPUPILLARY  BREADTH  (INPUPBTH)  -  horizontal  distance  between  the 
two  pupils. 

70  INTERSCYE  1  (INSCYE1)  -  distance  across  the  back  between  the  top  of  the  right 
and  left  axillary  fold  posterior  landmarks. 

71  INTERSCYE  2  (INSCYE2)  -  distance  between  the  right  and  left  midscye 
landmarks  on  the  back. 

72  KNEE  CIRCUMFERENCE  (KNEECIRC)  -  horizontal  circumference  of  the  knee 
at  the  level  of  the  midpatella  landmark  (standing). 
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73  KNEE  HEIGHT,  MIDPATELLA  (KNEEHTMP)  -  vertical  distance  between  the 
standing  surface  and  the  center  of  the  knee  at  the  midpatella  landmark. 

74  KNEE  HEIGHT,  SITTING  (KNEEHTSI)  -  vertical  distance  between  the  bottom 
of  the  planted  foot  and  the  suprapatellar  landmark  (located  standing). 

75  LATERAL  FEMORAL  EPICONDYLE  HEIGHT  (LATFEMEP)  -  vertical 
distance  between  the  standing  surface  and  the  lateral  femoral  epicondyle  landmark 
on  the  outside  of  the  knee. 

76  LATERAL  MALLEOLUS  HEIGHT  (LATMALHT)  -  vertical  distance  between 
the  standing  surface  and  the  lateral  malleolus  on  the  outside  of  the  ankle. 

77  LOWER  THIGH  CIRCUMFERENCE  (LOTHCIRC)  -  horizontal  circumference 
of  the  thigh  at  the  level  of  the  suprapatellar  landmark. 

78  MENTON-SELLION  LENGTH  (MENSELL)  -  distance  between  the  menton 
landmark  at  the  bottom  of  the  chin  and  the  seliion  landmark  at  the  deepest  point  of 
the  nasal  root  depression. 

79  MIDSHOULDER  HEIGHT,  SITTING  (MSHTSIT)  -  vertical  distance  between 
the  sitting  surface  and  the  midshoulder  landmark  at  the  middle  of  the  top  of  the 
right  shoulder. 

80  NECK-BUSTPOIN'T/THELION  LENGTH  (NKBPLGTH)  -  distance  between  the 
trapezius  landmark  at  the  side  of  the  neck  and  the  bustpoint  landmark  on  women  or 
the  nipple  on  men. 

81  NECK  CIRCUMFERENCE  (NF.CKCIRC)  -  circumference  of  the  neck  at  the 
infrathyroid  landmark  (Adam’s  apple). 

82  NECK  CIRCUMFERENCE,  BASE  (NECKCRCB)  -  circumference  at  the  base  of 
the  neck  at  the  anterior  and  lateral  neck  landmarks. 

83  NECK  HEIGHT.  LATERAL  (NECKHTLT)  -  vertical  distance  between  the 
standing  surface  and  the  trapezius  landmark  at  the  side  of  the  neck. 

84  OVERHEAD  FINGERTIP  REACH  (OVHDFTRH)  -  vertical  distance  between 
the  standing  surface  and  the  tip  of  the  right  middle  finger  when  the  arms  arc 
extended  overhead  and  measured  against  the  wall.  The  subject  stands  facing  a  wall- 
mounted  scale  with  both  arms  extended  overhead  parallel  to  each  other.  The  toes 
are  20  cm  from  the  wall  and  the  feet  are  about  10  cm  apart.  The  palms  of  the  hands 
rest  on  the  scale.  A  block  is  placed  against  the  tip  of  the  finger  to  establish  the 
measurement.  The  measurement  is  taken  at  the  maximum  point  of  quiet 
respiration. 
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85  OVERHEAD  FINGERTIP  REACH,  EXTENDED  (OVHFRHE)  -  vertical 
distance  between  the  standing  surface  and  the  tip  of  the  right  middle  finger  when 
the  arm  is  extended  overhead  as  high  as  possible  and  measured  on  a  wall  scale.  The 
subject  stands  on  his/her  toes  facing  a  wall-mounted  scale  with  both  arms  parallel 
and  extended  overhead  as  far  as  possible.  The  toes  are  20  cm  from  the  wall  and  the 
feet  are  about  10  cm  apart.  The  palms  of  the  hands  rest  on  the  scale.  A  block  is 
plactd  against  the  tip  of  the  finger  to  establish  the  measurement.  The  measurement 
is  taken  at  the  maximum  point  of  quiet  respiration. 

86  OVERHEAD  FINGERTIP  REACH.  SITTING  (OVHDFRHS)  -  vertical  distance 
between  the  sitting  surface  and  the  tip  of  the  right  middle  finger  when  the  arm  is 
extended  overhead  and  is  measured  on  a  wall  scale.  The  subject  sits  erect  on  a  flat 
surface  40.8  cm  high  with  the  right  arm  and  hand  extended  vertically  overhead  as  far 
as  possible  and  the  palm  of  the  hand  facing  forward  Neither  the  back  nor  the  arm 
touches  the  wall.  A  block  placed  at  the  tip  of  the  middle  finger  spans  the  distance 
between  the  finger  and  the  wall  and  establishes  the  measurement  on  the  wall  scale. 
The  measurement  is  made  at  the  maximum  point  of  quiet  respiration. 

87  POPLITEAL  HEIGHT  (POPHGHT)  --  vertical  distance  between  the  foot  surface 
and  the  bottom  of  the  thigh  just  behind  the  knee.  The  subject  is  seated  with  the 
thighs  parallel  and  the  knees  flexed  90  degrees. 

88  RADIALE-STYLION  LENGTH  (RASTL)  --  distance  between  the  radiale 
landmark  on  the  elbow  and  the  stylion  landmark  on  the  wrist. 

89  SCYE  CIRCUMFERENCE  (SCYECIRC)  -  vertical  circumference  of  the  upper 
arm  measured  with  a  tape  through  the  armpit  passing  over  the  acromion  landmark 
on  the  tip  of  the  shoulder. 

90  SCYE  DEPTH  (SCYEDPTH)  --  vertical  surface  distance  along  the  spine  between 
the  cervicale  landmark  on  the  back  of  the  neck  and  the  scye  level  at  midspine 
landmark. 

91  SHOULDER  CIRCUMFERENCE  (SHOUCIRC)  -  horizontal  circumference  of 
the  shoulders  at  the  level  of  the  maximum  protrusion  of  the  right  deltoid  muscle. 

92  SHOULDER-ELBOW  LENGTH  (SHOUELLT)  -  distance  between  the  acromion 
landmark  on  the  tip  of  the  shoulder  and  the  olecranon  landmark  at  the  bottom  of 
the  eliww  flexed  to  90  degrees. 

93  SHOULDER  LENGTH  (SHOULGTH)  -  surface  distance  between  the  trapezius 
landmark  at  the  base  of  the  neck  and  the  acromion  landmark  at  the  tip  of  the 
shoulder. 

94  SITTING  HEIGHT  (SITTHGHT)  --  vertical  distance  between  the  sitting  surface 
and  the  top  of  the  head. 
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95  SLEEVE  LENGTH;  SPINE-ELBOW  (SLLSPEL)  --horizontal  surface  distance 
between  the  midspine  landmark  and  the  olecranon, center  landmark  at  the  tip  of  the 
raised  elbow.  The  measurement  is  made  while  the  arms  are  held  in  a  horizontal 
position,  parallel  to  the  standing  surface,  and  joined  by  bringing  the  fists  together. 

96  SLEEVE  LENGTH:  SPINE-SCYE  (SLLSPSC)  --  horizontal  surface  distance 
between  the  midspine  landmark  and  the  posterior-diagonal-scye  landmark  at  the 
back  of  the  raised  right  arm.  The  measurement  is  made  while  the  arms  are  held  in  a 
horizontal  position,  parallel  to  the  standing  surface,  and  joined  by  bringing  the  fists 
together. 

97  SLEEVE  LENGTH:  SPINE-WRIST  (SLLSPWR)  -  horizontal  surface  distance 
from  the  midspine  landmark,  across  the  olecranon, center  landmark  at  the  tip  of  the 
elbow  to  the  dorsal  wrist  landmark.  The  measurement  is  made  while  the  arms  are 
held  in  a  horizontal  position,  parallel  to  the  standing  surface,  and  joined  by  bringing 
the  fists  together. 

98  SLEEVE  OUTSEAM  (SLOUTSM)  --  straight-line  distance  between  the  acromion 
landmark  on  the  tip  of  '.he  shoulder  and  the  stylion  landmark  on  the  wrist,  measured 
with  the  arm  is  straight  at  the  side  and  the  palm  facing  forward. 

99  SPAN  (SPAN)  -  distance  between  the  tips  of  the  third  fingers  when  the  arms  are 
stretched  out  horizontally. 

1  (X)  STATURE  (STATURE)  -  vertical  distance  between  the  standing  surface  and  the 
top  of  the  head. 

101  STRAP  LENGTH  (STRLGTH)  --  distance  from  the  right  bustpoint  for  women  or 
nipple  for  men  over  the  back  of  the  neck  to  the  left  bustpoint  or  nipple.  The  tape 
passes  over  the  left  and  right  lateral  neck  landmarks. 

102  SUPRASTERNALE  HEIGHT  (SUPSTRHT)  -  vertical  distance  between  the 
standing  surface  and  the  suprasternale  landmark  at  the  lowest  point  of  the  notch  at 
the  top  of  the  breastbone. 

103  TENTH  RIB  HEIGHT (TENRIBHT)  --vertical  distance  betv/een  the  standing 
surface  and  the  tenth  rib  landmark  at  the  bottom  of  the  ribcage. 

104  THIGH  CIRCUMFERENCE  (THGHCIRC)  --  circumference  of  the  thigh  at  its 
juncture  with  the  buttock. 

105  THIGH  CLEARANCE  (THGHCl  R)  -  vertical  distance  between  the  sitting 
surface  and  the  highest  point  on  the  top  of  the  thigh. 

106  THUMB  BREADTH  (THUMBBR)  -  maximum  breadth  of  the  thumb 
perpendicular  to  its  long  axis. 
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107  THUMBT1P  REACH  (THMBTPR)  -  horizontal  distance  between  a  wall  against 
which  the  posterior  trunk  is  in  contact  and  the  tip  of  the  thumb  when  the  arm  is 
extended  anteriorly. 

TROCHANTER  ION*  HEIGHT  (TROCHHT)  -  vertical  distance  between  the 
standing  surface  and  the  trochanterion  landmark  on  the  hip. 

In  earlier  publications  also  referred  to  as  trochanteric  height. 

109  VERTICAL  TRUNK  CIRCUMFERENCE  (ASSC)**  (VTCASCC)  -  vertical 
circumference  of  the  trunk  on  a  line  passing  between  the  buttocks  and  through  the 
^rotch,  and  over  the  bustpoint/theiion  landmark  and  midshoulder  landmark. 

Aircrew  Standardization  Committee 

110  VERTICAL  TRUNK  CIRCUMFERENCE  (USA)***  (VTCUSA)  -  vertical 
circumference  of  the  trunk  on  a  line  passing  over  the  maximum  protrusion  ot  the 
lr  tocKS  and  through  the  crotch,  and  over  the  bustpoint/theiion  landmark  and 
midshouldei  landmark. 

*  U.  S.  Army. 

1 1 1  WAIST  BACK  LENGTH.  NATURAL  INDENTATION  ( WSTBLNI)  -  vertical 
surface  distance  between  the  cervicale  landmark  on  the  back  of  the  neck  and  the 
posterior  waist  (natural  indentation)  landmark. 

1 12  WAIST  BACK  LENGTH,  OMPHALION  (WSTBLOM)  -  vertical  surface  distance 
between  the  cervicale  landmark  on  the  back  of  the  neck  and  the  posterior  waist 
landmark  at  the  level  of  the  navel  (omphalionl. 

1 13  WAIST  BREADTH  (WSTBRTH)  -  horizontal  breadth  of  the  waist  at  the  level  of 
the  center  of  the  navel  (omphalion). 

1 14  WAIST  CIRCUMFERENCE.  NATURAL  INDENTATION  (WSCIRCNI)  - 
horizontal  circumference  at  the  level  of  the  natural  indentation. 

1 15  WAIST  CIRCUMFERENCE,  OMPHALION  (WSCIRCOM)  -  horizontal  distance 
around  the  torso  at  the  level  of  the  center  of  the  navel  (omphalion). 

1 16  WAIST  DEPTH  (WSTDEPTH)  --  horizontal  distance  between  the  front  and  back 
of  the  waist  at  the  level  of  the  center  of  the  navel  (omphalion). 

117  WAIST  FRONT  LENGTH.  NATURAL  INDENTATION  (WSTFRLNI)  -  vertical 
surface  distance  between  the  anterior  neck  landmark  at  the  front  of  the  neck  and 
the  anterior  waist  (natural  indentation). 

1  IK  WAIST  FRONT  I  ENGTH,  OMPHALION  (WSTFRLOM)  -  vertical  surface 

distance  between  the  anterior  neck  landmark  and  center  of  the  navel  (omphalion). 

1 19  WAIST  HEIGHT.  NATURAL  INDENTATION  (WSTHNI)  -  vertical  distance 
between  the  standing  surface  and  the  right  natural  indentation  of  the  waist. 
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120  WAIST  HEIGHT,  OMPHALION  (WSTHOM)  -  venical  distance  between  the 
standing  surface  and  the  center  of  the  navel  (omphalion). 

121  WAIST  HEIGHT,  SITTING,  NATURAL  INDENTATION  (WSHTSTNI)  - 
vertical  distance  between  the  sitting  surface  and  the  right  natural  indentation  of  the 
waist. 

122  WAIST  HEIGHT,  SITTING,  OMPHALION  (WSHTSTOM)  -  vertical  distance 
between  the  sitting  surface  and  the  center  of  the  navel  (omphalion). 

123  WAIST-HIP  LENGTH  (WSHIPLTH)  -  vertical  distance  between  the  right  waist 
landmark  (omphalion)  and  the  right  lateral  buttock  landmark. 

124  WAIST,  NATURAL  INDENTATION  -  WAIST,  OMPHALION  LENGTH 
(WSNIWSOM)  --  surface  distance  between  the  right  waist  (natural  indentation) 
landmark  and  the  rignt  waist  (omphalion)  landmark. 

123  WEIGHT  (WEIGHT)  --  in  centigrams  (.1  kilograms). 

126  WRIST-  CENTER  OF  GRIP  LENGTH  (WRCTRGRL)  -  horizontal  distance 
between  the  stylion  landmark  on  the  wrist  and  the  hole  in  the  center  of  the  gripped 
dowel 

127  WRIST  CIRCUMFERENCE  (WR1SCIRC)  -  circumference  of  the  wrist 
perpendicular  to  the  long  axis  of  the  forearm  at  the  level  of  the  sty  I  ion  landmark. 

128  'A  RIST  HEIGHT  (WRISHGHT)  -  vertical  distance  between  the  standing  surface 
arid  the  stylion  landmark  on  the  wrist  when  the  arm  is  held  straight  down. 

129  WRIST  HEIGHT,  SITTING  (WRiSHTST)  -  vertical  distance  between  the  floor 
and  the  stylion  landmark  on  the  wrist  of  a  seated  subject  when  the  arm  is  held 
straight  down.  Note  that  the  seat  height  used  in  measuring  was  45.5  cm. 

130  WRIST-INDEX  FINGER  LENGTH  (WRINFNGL)  -  distance  between  the  stylion 
on  the  wrist  and  the  tip  of  the  index  finger. 

131  WRIST-THUMB  TIP  LENGTH  (WRTHI.GTH)  -  horizontal  distance  between  the 
stylion  landmark  on  the  wrist  and  the  tip  of  the  thumb. 

!  El  WRIST-WALL  1  I  NOTH  (WRWAI  I  l  N)  -  horizontal  distance  between  a  wall 

again.s*  which  the  posterior  trunk  is  in  contact  and  the  stylion  landmark  on  the  wrist 
when  the  arm  is  extended  anteriorly  and  the  butUKks  and  shoulders  are  against  the 
wall. 

13  -  WRIST- WALL  LENGTl  I.  EXTENDED  (WRWALLEX)  ~  horizontal  distance 

between  a  wall  against  which  the  posterior  trunk  is  in  contact  and  the  stylion 
landmark  on  the  wrist  when  the  arm  is  maximally  extended  and  the  shoulder  is 
rotated  forward  and  the  buttocks  and  shoulders  arc  against  the  wall. 
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Note:  The  following  measurements  are  illustrated  in  Visual  Index  -  Head  Measurements, 
pp.  50-51. 

212  BIGONIAL  BREADTH  HEADBOARD  (BIGBRH)  -  straight-line  distance 
between  the  right  and  left  gonion  landmarks  at  the  corners  of  the  jaw. 

213  BIINFRAORBITAL  BREADTH  HEADBOARD  (BIINORBH)  -  straight-line 
distance  between  the  right  and  left  infraorbitale  landmarks  at  the  bottom  edge  of 
the  bony  eye  socket. 

214  BIOCULAR  BREADTH  MAXIMUM  HEADBOARD  (BIOCBRMH)  -  straight- 
line  distance  between  the  right  and  left  ectoorbitale  landmarks  behind  each  bony 
eye  socket  at  the  level  of  the  outer  comers  of  the  eyes. 

215  BITRAGION  BREADTH  HEADBOARD  (BTRBDTHH)  -  straight-line  distance 
between  the  right  and  left  tragion  landmarks  on  the  cartilaginous  flaps  in  front  of 
each  earhole. 

216  BIZYGOMATIC  BREADTH  HEADBOARD  (BIZYBRH)  -  straight-line  distance 
between  the  right  and  left  zygion  landmarks  at  the  most  lateral  point  of  the 
zygomatic  arch. 

2 17  LIP  LENGTH  HEAD30ARD  (LIPLGTHH)  -  straight-line  distance  between  the 
right  and  left  cheilion  landmarks  at  the  corners  of  the  mouth. 

218  MAXIMUM  FRONTAL  BREADTH  HEADBOARD  (MAXFRONH)  -  straight- 
line  distance  between  the  right  and  left  zygofrontale  landmarks  at  the  upper  margins 
of  each  bony  eye  socket. 

219  MENTON-CRINION  LENGTH  HEADBOARD  (MENCRINH)  --  straight-line 
distance  between  the  menton  landmark  at  the  bottom  of  the  chin  and  the  crinion 
landmark  at  the  lowest  point  of  the  hairline  on  the  forehead. 

220  MENTON-SELUON  LENGTH  HEADBOARD  (MENSELLH)  -  straight-line 
distance  between  the  menton  landmark  and  the  sellion  landmark  at  the  deepest 
point  of  the  nasal  root  depression. 

221  MENTON-SUBNASAI.E  LENGTH  HEADBOARD  (MENSUBNH)  -  straight- 
line  distance  between  the  menton  landmark  on  the  bottom  of  the  chin  and  the 
subnasale  landmark  under  the  nose. 

222  MINIMUM  FRONTAL  BREAD!! I  HEADBOARD  (M1NFRONH)  -  straight- 
line  distance  between  the  right  and  left  frontotemporalc  landmarks  on  the  temporal 
crests  on  each  side  of  the  forehead. 

223  NOSE  BREADTH  HEADBOARD  (NOSEBRTH)  -  straight-line  distance  between 
right  and  left  alare  landmarks  on  the  sides  of  the  nostrils. 
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224  NOSE  PROTRUSION  HEADBOARD  (NOSEPRH)  -  straight-line  distance 
between  the  pronasaie  landmark  on  the  tip  of  the  nose  and  the  subnasale  landmark 
under  the  nose. 

225  SUBNASALE-SELLION  HEADBOARD  (SBNSSELH)  -  straight-line  distance 
between  the  subnasale  landmark  under  the  nose  and  the  sellion  landmark  at  the 
deepest  point  of  the  nasal  root  depression. 

226  ALARE  TO  BALK  Or  HEAD  vAlaKEd)  -  Horizontal  distance  the  alare 

landmark  on  the  side  of  the  nostrils  and  the  vertical  plane  tangent  to  the  back  of  the 
head. 

227  ALARE  TO  TOP  OF  HEAD  (ALARET)  --  vertical  distance  between  the  alare 
landmark  at  the  side  of  the  nostril  and  the  horizontal  plane  tangent  to  the  top  of  the 
head. 

228  CHEILION  TO  BACK  OF  HEAD  (CHEILB)  -  horizontal  distance  between  the 
cheilion  landmark  at  the  corner  of  the  mouth  and  the  vertical  plane  tangent  to  the 
back  of  the  head. 

229  CHEILION  TO  TOP  OF  HEAD  (CHEILT)  --  vertical  distance  between  the 
cheilion  landmark  at  the  corner  of  the  mouth  and  the  horizontal  plane  tangent  to 
the  top  of  the  head. 

230  CRINION  TO  BACK  OF  HEAD  (CRINIONX)  -  horizontal  distance  bo  ween  the 
crinion  landmark  at  the  lowest  point  of  the  hairline  on  the  forehead  and  the  vertical 
plane  tangent  to  the  back  of  the  head. 

231  CRINION  TO  TOP  OF  HEAD  (CRINIONZ)  --vertical  distance  between  the 
crinion  landmark  at  the  lowest  point  of  the  hairline  on  the  forehead  and  the 
horizontal  plane  tangent  to  the  top  of  the  head. 

232  ECTOORB1TAEE  TO  BACK  OF  HEAD  (ECTORBB)  -  horizontal  distance 
between  the  ectoorbitalc  landmark  behind  the  bony  eye  socket  at  the  level  of  the 
outer  corner  of  the  eye  and  the  vertical  plane  tangent  to  the  back  of  the  head. 

233  ECLOORBI' TALE  TO  LOP  OF  HEAD  (E(TORBT)  -  vertical  distance  between 
the  ectoorbitalc  landmark  behind  the  bony  eye  socket  at  the  level  of  the  outer 
corner  of  the  eve  and  the  horizontal  plane  tangent  to  the  top  of  the  head. 

234  I  RONTOTEMPORAI  E  TO  BA(  KOI  HEAD  (I  RIEMB)  -  horizontal  distance 
between  the  frontotemporalc  landmark  on  the  temporal  crest  at  the  side  of  the 
forehead  and  the  vertical  plane  tangent  u)  the  back  of  the  head. 

235  FRONTOTEMPORAL!-  TO  TOP  OF  HEAD  (FRTEMT)  -  vertical  distance 
between  the  frontotemporalc  landmark  on  the  temporal  crest  at  the  side  of  the 
forehead  and  the  horizontal  plane  tangent  to  the  top  of  the  head. 
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236  GLABELLA  TO  BACK  OF  HEAD  (GLABX)  -  horizontal  distance  between  the 
glabella  landmark  on  the  forehead  between  the  eyebrows  and  the  vertical  plane 
tangent  to  the  back  of  the  head. 

237  GLABELLA  TO  TOP  OF  HEAD  (GLABZ)  -  vertical  distance  between  the 
glabella  landmark  on  the  forehead  between  the  eyebrows  and  the  horizontal  plane 
tangent  to  the  top  of  the  head. 

238  GONION  TO  BACK  OF  HEAD  (GONIONB)  -  horizontal  distance  between  the 
gonion  landmark  at  the  comer  of  the  jaw  and  the  vertical  plane  tangent  to  the  back 
of  the  head. 

239  GONION  TO  TOP  OF  HEAD  (GONIONT)  -  vertical  distance  between  the 
gonion  landmark  at  the  comer  of  the  jaw  and  the  horizontal  plane  tangent  to  the  top 
of  the  head. 

240  INFRAORBITALE  TO  BACK  OF  HEAD  (INFORBB)  -  horizontal  distance 
between  the  infraorbitale  landmark  on  the  bony  eye  socket  under  the  eye  and  the 
vertical  plane  tangent  to  the  back  of  the  head. 

241  INFRAOR3ITALE  TO  TOP  OF  HEAD  (INFORBT)  -  vertical  distance  between 
the  infraorbitaie  landmark  on  the  bony  eye  socket  under  the  eye  and  the  horizontal 
plane  tangent  to  the  top  of  the  head. 

242  MENTON  TO  BACK  OF  HEAD  (MENTONX)  -  horizontal  distance  between  the 
menton  landmark  at  the  bottom  of  the  chin  and  the  vertical  plane  tangent  to  the 
back  of  the  head. 

243  MENTON  TO  TOP  OF  HEAD  (MENTONZ)  -  vertical  distance  between  the 
menton  landmark  at  the  bottom  of  the  chin  and  the  horizontal  plane  tangent  to  the 
top  of  the  head. 

244  PROMENTON  TO  BACK  OF  HEAD  (PMENTONX)  ••  horizontal  distance 
between  the  promenton  landmark  at  the  chin  and  the  vertical  plane  tangent  to  the 
back  of  the  head. 

245  PROMENTON  TO  TOP  OF  H GAD  (PMENTONZ)  -  vertical  distance  between 
the  promenton  landmark  at  the  chin  and  the  horizontal  plane  tangent  to  the  top  of 
the  head. 

246  PRONASALE  TO  BACK  OF  HEAD  (PRONASX)  --  horizontal  distance  between 
the  pronasale  landmark  at  the  tip  of  the  nose  and  the  vertical  plane  tangent  to  the 
back  of  the  head. 

247  PRONASALE  TO  TOP  OF  HEAD  (PRONASZ)  ■*  vertical  distance  between  the 
pronasale  landmark  at  the  tip  of  the  nose  and  the  horizontal  plane  tangent  to  the 
top  of  the  head. 
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248  SELLION  TO  BACK  OF  HEAD  (SELLIONX)  -  horizontal  distance  between  the 
sellion  landmark  at  the  deepest  point  of  the  nasal  root  depression  and  the  vertical 
plane  tangent  to  the  back  of  the  head. 

249  SELL; ON  TO  TOP  OF  HEAD  (SELLIONZ)  -  vertical  distance  between  the 
sellion  landmark  at  the  deepest  point  of  the  nasal  root  depression  and  the 
horizontal  plane  tangent  to  the  top  of  the  head. 

250  STOMION  TO  BACK  OF  HEAD  (STOMIONX)  -  horizontal  distance  between 
the  stomion  landmark  at  the  center  of  the  mouth  in  the  midsagittal  plane  and  the 
vertical  plane  tangent  to  the  back  of  the  head. 

251  STOMION  TO  TOP  OF  HEAD  (STOMIONZ)  -  vertical  distance  between  the 
stomion  landmark  at  the  center  of  the  mouth  in  the  midsagittal  plane  and  the 
horizontal  plane  tangent  to  the  top  of  the  head. 

252  SUBNASALE  TO  BACK  OF  HEAD  (SliBNASX)  --  horizontal  distance  between 
the  subnasale  landmark  under  the  nose  and  the  vertical  plane  tangent  to  the  back  of 
the  head. 

253  SUBNASALE  TO  TOP  OF  HEAD  (SUBN'ASZ)  --  vertical  distance  between  the 
subnasale  landmark  under  the  nose  and  the  horizontal  plane  tangent  to  the  top  of 
the  head. 

254  TRAGION  TO  BACK  OF  HEAD  (TRAGB)  --  horizontal  distance  between  the 
tragion  landmark  on  the  cartilaginous  (lap  in  front  of  the  earhole  and  the  vertical 
plane  tangent  to  the  back  of  the  head. 

255  TRAGION  TO  TOP  OF  HEAD  (TRAGT)  --  vertical  distance  between  the  tragion 
landmark  on  the  cartilaginous  tlap  in  front  of  the  earhole  and  the  horizontal  plane 
tangent  iO  the  top  of  the  head. 

25b  ZYGION  TO  BAC  K  OF  HEAD  (ZYGB)  --  horizontal  distance  between  the  zygion 
landmark  on  the  zygomatic  arch  and  the  vertical  plane  tangent  to  the  back  of  the 
head. 

257  ZYGION  TO  TOP  OF  HEAD  (ZYGT)  -  vertical  distance  between  the  zygion 
landmark  on  the  zvgomatic  arch  and  the  horizontal  plane  tangent  to  the  top  of  the 
head. 

258  ZYGOf RON TALE  TO  BACK  OF  HEAD  (ZYERB)  -  horizontal  distance 
between  the  zvgofrontale  landmark  at  the  upper  margin  of  the  bony  eye  socket  and 
the  vertical  plane  tangent  to  the  back  of  the  head. 

259  ZYGOFRONTALE  TO  TOP  OF  HEAD  (ZYFRT)-- vertical  distance  between  the 
zygofrontale  landmark  at  the  upper  margin  of  the  bony  eye  socket  and  the 
horizontal  plane  tangent  to  the  top  of  the  head. 

302  AGE  (AGE)  --  chronological  age  in  years. 
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VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS 


(2)  MCCMDM.  EtmeXCK  OEPIH 
SITTING 

(4)  ACRCMIAL  HEIGHT  SITTING 

(11)  BIACRCMIAL  ESREADIH 

(12)  BIECITOID  EREADIH 

(27)  BUTTOCK-KNEE  LENGTH 

(28)  BUTTOCX-POPIJTEAL  LENGTH 
(32)  CZRVICALE  HEIGHT  SITTING 

(49)  ELBOW  REST  HEIGHT 

(50)  EYE  HEIGHT  SITTING 

(54)  ftl^EAPM-FUKEAFW  EKEADIH 


'67)  HIP  BREADTH  SITTING 
v74)  KNEE  HEIGHT  SITTING 
(79)  W05H3JLEER  HEIGHT  SITTING 
(87)  POPLITEAL  HEIGHT 
(94)  SITTING  HEIGHT 
(105)  THIGH  CLEARANCE 

(121)  WAIST  HEIGHT  SITTING, 
NATURAL  INEENTATTON 

(122)  WAIST  HEIGHT  SITTING, 
CKrHAUCN 
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VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(7)  AXILLA  HEIGHT 

(23)  DUSTPODfT/VTiELiaJ-HISTPOIJfr/TKEIJCfJ  EREA/7IH 
(34)  OVERHEAD  FINGERTIP  REACH 

(85)  OVEF3IEAD  FINGERTIP  REACH  EXTENDED 

(86)  OVERHEAD  FINGERTIP  REACH  SITTING 
(102)  SUTRASTERJiALE  HEiafT 

(119)  WAIST  HEiafT,  NATURAL  INDQ/IATIO! 

(120)  WAIST  HEiafT,  CMHIALICH 
(129)  WRIST  HEiafT  SITTING 
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(3)  ACRCKIAL  HEIGHT 
(15)  BLSPINOUS  BREADTH 
(38)  CHEST  HEIGHT 

(40)  CROTCH  LENGTH,  NATURAL  INDENTATION 

(41)  CROTCH  LENGTH,  CKFHALICN 
(68)  I1IOCRISTALE  HEIGHT 

(75)  LATERAL  FHCSRAL  EPICCNDYLE  KEICjn 
(80)  NECX-BUSTTOIOT/THEIICN  UENC7IH 
(90)  SCYE  LEITH 
(100)  STATURE 
(103)  TENTH  RIB  HEIGHT 
(113)  WAIST  BREADTH 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(25)  OTITOCK  DEPTH 

(30)  CALF  HEiafT 

(31)  CEKVICALE  HEiafT 
(33)  CHEST  BREADTH 


(37)  CHEST  DEFIH 
(71)  DJTERSCYE  2 
(73)  KNEE  HEIGHT  KIDPATELLA 
(93)  SHOULDER  LEHGIH 
(101)  STRAP  LENGTH 

(111)  WAIST  E^DK  LENGTH,  NATURAL  INDENTATION 

(112)  WAIST  BACX  LEJCIH,  CMPHALION 

(116)  WAIST  DEFIH 

(117)  WAIST  FRONT  LENGTH,  NATURAL  INDENTATION 

(118)  WAIST  FRONT  LENGTH,  CMPHALION 
(124)  WAIST,  NATURAL  INDENTATION  -  WAIST, 

CMPHALION  LENGTH 
(128)  WRIST  HEIOfT 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(8)  AXILLARY  ASM  CIRCUMFERENCE 
(24)  BUTTOCK  ORCUMFERTOCE 
(29)  CALF  CIRCUMFERENCE 
(35)  CHEST  CIRCUMFERENCE  AT  SCYE 


(72)  KNEE  CIRCUMFERENCE 
(77)  LOWER  THIGH  CIRCUMFERENCE 

(81)  NECK  ORCUMFERFHCE 

(82)  NECK  CUCUMFERENCE  BASE 

(88)  RADIALE-STYLLON  LENGTH 

(89)  SCYE  CIRCUMFERENCE 
(91)  SHOULDER  CIRCUMFERENCE 
(98)  SLEEVE  OUTSEAM 

(104)  THIGH  CIRCUMFERENCE 
(114)  WAIST  CIRCUMFERENCE, 
NATURAL  INDENTATION 


(34)  CHEST  CIRCUMFERENCE  (115)  WAIST  CIRCUMFERENCE, 

(36)  CHEST  C3RCUMFER2NCE  BELOW  BREAST  CMFHALICN 


(48)  ELBOW  CIRCUMFERENCE  (127)  WRIST  CIRCUMFERENCE 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(12)  BICEPS  CTFCUTtFERENCE  FLEXED 

(26)  BUTTOCK  HEIGHT 

(39)  CROTCH  HEIGHT 

(53)  FOREARM  CIRCUMFERENCE  FLEXED 

(55)  FOREARM-HAND  LENGTH 

(57)  GLUTEAL  FURRCW  HEIGHT 

(70)  D7TERSCVE  1 

(03)  HECK  HEIGHT  LATERAL 

(92)  S2CULDER-ELB0W  LENGTH 

(108)  TRoaiAHmucN  HEiarr 

(109)  VERTICAL  TRUNK  CIRCUMFERENCE  (ASOC) 

(110)  VERTICAL  TRUNK  CIRCUMFERENCE  (USA) 

(123)  KAIST-KIP  LENGTH 


VISUAL  INDEX  •  THE  STANDARD  MEASUREMENTS  (Continued) 


(42)  CROTCH  LENC7IH  POSTERIOR, 

NATURAL  INEENTmCN 

(43)  CROTCH  LENGTH  POSTERIOR,  CMPHALICN 
(56)  HJNCTICNAL  LEG  LENGTH 

(66)  HIP  BREADTH 
(99)  SPAN 

(107)  THUMSTIP  PEACH 

(132)  WRIST-WALL  LENGTH 

(133)  WRIST-WALL  LENGTH  EXTENDED 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(45)  EAR  ISCEH 

(46)  EAR  LENGIH  ABOVE  TRAGICN 

(47)  EAR  FRCTOLBICN 

(95)  SLEEVE  LENGTH:  SPINE-ELBCW 

(96)  SLEEVE  LENGTH:  SPINE-SCYE 

(97)  SLEEVE  IENGIH:  SPINE-WRIST 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(16)  BITRAGICN  CHIN  ARC 

(17)  BITRAGICN  CCRCKAL  ARC 

(18)  BITRAGICN  CRINICN  ARC 

(19)  BITRAGICN  FRCNIAL  ARC 

(20)  BTERACICN  SUEKANDIBULAR  ARC 

(21)  BITRAGICN  SUENASALE  ARC 

(22)  BICYGCHATIC  EREADTH 
(44)  EAR  BREADTH 

(61)  fEAD  EREADTH 

(62)  HEAD  CTfCUKFERENO: 

(63)  HEAD  LENGTH 

(69)  DnERRTTLLARY  BREADTH 
(78)  KQfTCN-SEILICN  IENC7TH 


VISUAL  INDEX  -  THE  STANDARD  MEASUREMENTS  (Continued) 


(6)  ANKLE  OTCLMFERnJCE 

(0)  ball  of  foot  cipajo-TOoo: 

(10)  BALL  OF  FOOT  I.'dKTH 
(14)  BIMALLE0LAJR  BREADS 
(01)  fWT  BREADTH  l  CW  2a  CAL 
(02)  FOOT  LQOTH 


(03)  HAND  BREADTH 
(03)  HAND  CXPCLMnidLiCE 
(60)  HAND  LENGTH 
(64)  HEEL  ANKLE  CIDCEMnTdLICE 
{(>0)  HEEL  BREADTH 
(76)  IATEPAL  M?'IKXnX21  HEIQfr 
(106)  TttttMB  BREADTH 
(126)  WRIOT-CQ/TER  OF  GRIP  LENGTH 

(130)  wrist-index  mien*  lejoth 
(in)  wRioT^nixTTnp  length 


VISUAL  INDEX  -  HEAD  MEASUREMENTS 


(217)  LIP  LENGTH  HEAE0QARD 

(226)  AIARE  TO  BACK  CF  HEAD  (218)  MAXIMA  FRONTAL  EREADIH 

( "  2 )  BIGONIAL  L^EAPTH  HEADBOARD  HFADflDAPD 

f 2X3)  UID<T*RACABLTALE  EKEADIH  HEADBOARD  (242)  KENTON  TO  SACK  OF  HEAD 

(214)  BIOCULAR  EFEADIH  MAXDltt  HEADBOARD  (222)  MD'IttS*  FRONTAL  BREADTH 

(215)  BITRACICN  BREADTH  HEADBOARD  HEADBOARD 

(216)  BIZYGOMATIC  BREADTH  HEADBOARD  (223)  NCGE  BREADTH 

(228)  CHEILION  TO  BACK  CF  HEAD  (246)  WCKASAUS  TO  RACK  OF  HEAD 

(230)  CRIN1CH  TO  RACK  OF  HEAD  (248)  SEILION  TO  BACK  OF  hEAD 

(2  32)  RCTOORBITALE  TO  BACK  CF  HEAD  (250)  STCHICN  TO  RACK  OF  HEAD 

(2  34)  m*GT7n>TGRAI£  TO  BACK  CF  HEAD  (252)  SLTIIASAIE  TO  RACK  OF  HEAD 

(236)  GLABELLA  TO  PACK  OF  HEAD  (254)  TkACICN  TO  BACK  OF  IffiAD 

(2  33)  OC»U ON  TO  JACK  OF  HEAD  (256)  ZYGXCM  TO  TVACK  OF  HEAD 

(240)  UiTPACPIirTAI T.  TO  BACK  OF  HEAD  (253)  ZVOOrPONTAIE  TO  RACK  CF  HEAD 


VISUAL  INDEX  -  HEAD  MEASUREMENTS  (Continued) 


(227)  ALAPE  TO  TCP  OF  l {FAD 
(22'))  CHEIIJCH  TO  TCP  CF  HEAD 
(231)  CRDaCN  TO  TCP  OF  HEAD 
(233)  EXHOORDiCTAlE  TO  TCP  CF  HEAD 
(235)  FTammreORAIZ  TO  TCP  OF  HEAD 
(231)  GLABELLA  TO  TCP  OF  HEAD 
(233)  OOTflOH  TO  TCP  CF  HEAD 
(241)  DiFPACPBITALE  TO  TCP  OF  HEAD 

(219)  Mnnaj-a>nach*  length  headoqapd 

(220)  Kiirrcfi-f.TaiJctJ  n?r,TH  irEAnrrAPD 


(221)  MENTCN-SUU iASALE  LENGTH 
HEADOQAPD 

(243)  HUTTCfi  TO  TCP  CF  HEAD 

(224)  NOGE  mm^LGICN  HEADDCARD 
(247)  FRCtJADALE  TO  TOP  OF  HEAD 
(249)  5ELUGN  TO  TCP  OF  HEAD 
(251)  STCKICN  TO  TCP  OF  HEAD 

(225)  SUIfiASALE  TO  5EUJ0N  LENGTH 
(253)  SL73 iASALE  TO  TOP  OF  HEAD 
(255)  TRAGICN  TO  TCP  OF  HEAD 
(257)  ZYOICN  TO  TOP  OF  HEAD 
(259)  ZYOC FTTt /TA1E  TO  TOP  OF  ){EAD 


INDEX 


Entries  in  capital  letters  are  anthropometric  measurements  and  those  in 
mixed  capital  and  lower  case  letters  represent  landmarks  on  the  .body.  All 
measurements  given  in  the  index  have  pages  identified  in  a  particular  order.  The 
first  page  number  is  for  the  measurement  definition  followed  by  the  Visual  Index, 
the  male  bivariate  regression  table,  the  female  bivariate  regression  table,  the  male 
stepwise  regression  table,  and  the  female  stepwise  regression  table.  Any  additional 
entries  are  for  the  standard  multiple  regression  taoles.  Only  dependent  variables 
are  indexed  for  the  bivariate  and  stepwise  regression  tables  while  both  dependent 
and  independent  variables  are  identified  in  the  standard  multiple  regression  tables. 
Entries  are  not  provided  for  the  correlation  tables  since  each  variable  appears  on 
every  third  page  in  each  of  the  10  tables. 


Part  1  of  thit  tenet  it  pp  1  -  51.  Part  2  it  pp.  52  -  312;  Part  3  it  pp.  SIS  -  572;  Fart  4  it  pp.  573  -  853,  Part 
5  i*  pp  854  -  984. 


ABDOMINAL  EXTENSION  DEPTH,  SITTING  (ABEXDPST,  2) 

26,  40, 575, 722, 
356,902,949- 
952,  954, 958- 
961,963 

Abdominal  point,  anterior 

14 

ACROMIAL  HEIGHT  (ACRHGHT,  3) 

26,  42,  576.  723, 
856,  902,  954, 
963 

ACROMIAL  HEIGHT.  SITTING  (ACRHTST,  4) 

26.  40,  577,  724, 

856,902,054, 

963 

Acromion 

14 

ACROMION  RADIALE  LENGTH  (ACRDLGTH,  5) 

26,  46,  578,  725, 
856,  902,  951- 
954,  960-963 

Ac  mpndion 

14 

Al.irr 

14 

AlARF.  TO  BACK  OF  HEAD  (AIAREB,  226) 

37,  50,  703.  S3 7, 
892.  93H,  956, 
<765 

A  LARK  TO  TOP  OF  HEAD  (AlARLT,  227) 


37,  51,  704,  837, 
8*72,  ‘738,  956. 
<*>5 


ANKLE  CIRCUMFERENCE  (ANKLCIRC,  6) 

Anterior  superior  iliac  spine 
AXILLA  HEIGHT  (AXHGHT,  7) 

AXILLARY  ARM  CIRCUMFERENCE  (AXARCIRC,  8) 

Axillary  fold,  posterior 

BALL  OF  FOOT  CIRCUMFERENCE  (BLFTCIRC,  9) 

BALL  OF  FOOT  LENGTH  (BLFTLGTH,  10) 

BIACROM1AL  BREADTH  (BCRMBDTH,  11) 

BICEPS  CIRCUMFERENCE,  FLEXED  (BICIRCFL,  12) 

Btceps  point 

BIDELTOID  BREADTH  (BIDLBDTH,  13) 

BIGONIAL  BREADTH  HEADBOARD  (BIGRRII.  212) 

BIINFRAORBITAL  BREADTH  HEADBOARD  (BIINORBH.  213) 

BIMALLJEOIAR  BREADTH  (BIMBDTH,  14) 


26,  46,  579. 726, 
857, 903, 949, 
950,  953,  954, 
958,959,  962, 
963 

14 

26,  41,  580,  727, 

857,  903,  949, 
950,954,958, 
959,963 

26,  44,  581,  728, 
857, 903,951- 
954,960-963 

14 

26,  49,  582,  729, 
857, 903, 954, 
963 

26, 49,  583,  730, 

858,  904,  954, 
963 

26,  40,  584,  731, 
858,904,  951- 
954,960-963 

26,  45,  585,  732, 
858,904,  951- 
954,  960-963 

14 

26,  40,  586,  733, 
858,004,  951- 
954,  960- 063 

36,  50,  700.  R33, 
W),  915,  OSS, 

0M 

36,  50,  700.  833. 
889,  935,  955, 


26,  49,  587.  734, 
859,  905,  954, 


B I  OCULAR  BREADTH  MAXIMUM  HEADBOARD  (BIOCBRMH,  214) 


B1SPIN0US  BREADTH  (BISBDTH.  15) 


B1TRAGION  BREADTH  HEADBOARD  (BTRBDTHH,  215) 


BITRAGION  CHIN  ARC  (BITCHARC,  16) 


BITRAGION  CORONAL  ARC  (BITCOARC,  17) 


BITRAGION  CRINION  ARC  (BITCRARC,  18) 


BITRAGION  FRONTAL  ARC  (BITFRARC,  19) 


BITRAGION  SUBMANDIBULAR  ARC  (BITS MARC,  20) 


BITRAGION  SUBNASAL  A."C  (BITSNARC,  21) 


BIZYGOMATIC  BREADTH  (BIZBDTH,  22) 


B'ZYGOMATIC  BREADTH  HEADBOARD  (BJZYBRH,  216) 


36, 50, 700,  833, 
889, 935, 955, 
964 

27.42. 587. 734, 

859.905.954, 

963 

36, 50,  701,  834, 

889. 935. 955, 

964 

27. 48. 588. 735, 
859,905,954, 
963 

27, 48, 589,  735, 

859.905.954, 
963 

27. 48. 589. 736, 

860.906.954, 
963 

27, 48,  590,  736, 

860,906,954, 

963 

27,  48, 591,  737, 

860,906,954, 

963 

27, 48,  592,  737, 
860, 906,  954, 
963 

27,48,592,738, 
861,  907,  954. 

963 

36,  50,  701,  834, 
890,  936, 955, 

964 


Butfpoint  14 

BUSTPOINT/TI  EUON  Bl'SfPOINT/THELION  BREADTH  (BSTPTBR,  23)  27,  41,  593,  738, 

861,907,  951, 
952,  954,  ‘960, 
961,963 

BirmX'K  CIRC  UMFF.Rf NC E  (BUT  rclRC,  24)  27.  44  594,  739, 

861.  907,949, 
950-954, 958-963 


BUTTOCK  DEPTH  (BUTTDPTH,  25) 


BUTTOCK  HEIGHT  (BUTTHGHT,  26) 


Buttock  point-  lateral 
Buttock  point-  posterior 

BUTTOCK-KNEE  LENGTH  (BUTTKLTH,  27) 

BUTTOCK-POPLITEAL  LENGTH  (BUTTPLTH,  28) 

CALF  CIRCUMFERENCE  (CALFC1RC,  29) 


CA1JF  HEIGHT  (CALFHGHT,  30) 


Call  point 
Cervicale 

CERV1CALE  HEIGHT  (CERVHGHT,  31) 


CERVICALE  HEIGHT  SITTING  (CERVSTT.  32) 


Cbeilioe 

CTUTUON  TO  BaCX  OF  HEAD  (OIFILB,  228) 

CMEIUON  1 0  TOP  OF  HEAD  (CMF.ILT,  2 29) 


27, 43, 595, 740, 
86L  907, 949, 
950-954, 958-96L 
963 

27,  45,  596,  741, 
862,908,949, 
950-W,  958-963 

15 

15 

27,40,597,742, 

862,908,954, 

963 


28,  *L  598, 743, 

862,908,954, 

963 


28,  44,  599,  744, 
862,908,949, 
950, 953, 954, 
958,959,962, 
963 


28.  43,  600,  745, 
863,909,949, 
950,954,958, 
959,963 

15 

15 

28,  43.  601.  746. 

863,909.951- 

954.960-963 

28.  4Q,  602,  747, 
863,  909,  954, 
963 

15 

37,  5a  TM,  838, 
893,  939,  956, 
965 

37, 51.  705.  818, 
891.  939,  956, 
965 


CHEST  BREADTH  (CHSTBDTH,  33) 

CHEST  CIRCUMFERENCE  (CHSTCIRC,  34) 

CHEST  CIRCUMFERENCE  AT  SCYE  (CHSTCISC,  35) 

CHEST  CIRCUMFERENCE  BELOW  BREAST  (CHSTCB,  36) 

CHEST  DEPTH  (CHSTDPTH,  37) 

CHEST  HEIGHT  (CHSTHGHT,  38) 

Chin 

Clavicle 

Crinion 

CRINION  TO  BACK  OF  HEAD  (CRINIONX,  2.«) 

CRINION  TO  TOP  OF  HEAD  (CRINIONZ,  231} 

CROTCH  HEIGHT  (CRCHHGHT,  36) 

CROTCH  LENGTH.  NATURAL  INDENTATION  (CRCHLN1,  40) 


28, 43, 603,  748, 
863,909,949- 

954.958- 961,963 

28,  44, 604, 749, 
864, 910, 949954, 
958-963 

28,  44, 605,  750, 
864, 910,  951- 
954, 960-963 

28.44.606.751, 
864,910,951- 
954,960-963 

28. 43. 607. 752, 
864, 910,  949- 

952.954.958- 
961, 963 

28.42.608.753, 
865, 911, 954, 

963 

15 

15 

15 

37,  50,  705,  839, 
893, 939, 956, 

965 

37,  51.  706,  839, 
893,  939, 956, 

965 

28,  45,  609,  754, 
865,  911,949, 
950,  953,  954, 
958,  959,  962, 

963 

28,  42, 610,  755, 
865,911,949, 
950,  953,  954, 
958,  959, 962, 

963 


CROTCH  LENGTH,  OMPHAJJON  (CRHLOM,  41) 

29,  42, 61L  756, 
865, 911,  949, 
950, 953,  954, 
958,959,962, 
963 

CROTCH  LENGTH,  POSTERIOR  NATURAL  1ND  (CRLPN1,  42) 

29,  46,  612,  756, 
866,  912,  949, 
950, 953, 954, 
958,^59, 962, 
963 

CROTCH  LENGTH,  POSTERIOR  OMPHALION  (CRLPOM,  43) 

28,  46, 613,  757, 
866,  912,  949, 
950, 953,  954, 
958,959, 962, 
963 

Dactylion  11 

16 

Dactylion  III 

16 

Deltoid  point 

16 

Dorsal  juncture  of  calf  and  thigh 

16 

Dorsal  juncture  of  foot  and  leg 

16 

Ear  bottom 

16 

EAR  BREADTH  (EARBDTH,  44) 

29,  48,  613,  757, 
866.  912,  954, 
963 

EAR  LENGTH  (EARLGTH,  45) 

29,  47,  613,  757, 
866,  912,  954, 
963 

EAR  LENGTH  ABOVE  TRAGION  (EARLTRAG,  46) 

29,  47,  614,  757, 
867,  913,  954. 
963 

Ear  point 

16 

EAR  PROTRUSION  (EARPROT,  47) 

29,  47,615,  757, 
867,913,963 

Ear  top 

16 

Edocaaihut 

17 

Ectoorbtlak 

17 

FRONTOTEMPORALE  TO  TOP  OF  HEAD  (FRTEMT,  235) 

FUNCTIONAL  LEG  LENGTH  (FNCLEGLG,  56) 

Glabella 

GLABELLA  TO  BACK  OF  HEAD  (GLABX,  236) 

GLABELLA  TO  TOP  OF  HEAD  (GLABZ,  237) 

GLUTEAL  FURROW  HEIGHT  (GLUFURHT,  57) 

Gluteal  furrow  point 
G  onion 

GONION  TO  BACK  OF  HEAD  (GONIONB,  238) 

GONION  TO  TOP  OF  HEAD  (GONIONT,  239) 

HAND  BREADTH  (HANDBRTH,  58) 

HAND  CIRCUMFERENCE  (HANDCJRC,  59) 

HAND  LENGTH  (HANDLGTH,  60) 

HEAD  BREADTH  (HEADBRTH,  61) 


37,51,708,841, 

894,940,956, 

965 


29,46,623,765, 

869,915,954, 

963 


17 


38, 50, 708, 842, 
895, 941, 956, 
965 


38, 5L  709, 842, 
895, 941, 956, 
965 

30,45,624,766, 

869,915,949, 

950,953,954, 

958,959,962, 

963 


17 


18 

38,50,709,843, 
895, 941, 956, 
965 

38, 51,  710, 843, 

895,941,956, 

965 

JO,  49,  625,  767, 
870,  916,  954, 
963 

3a  49,  626,  767, 
870,  916,  954, 
963 

3a  49, 627, 768, 

87a916,9S4, 

963 

3a  48, 628, 769, 
87a  916, 954, 
963 


ECTOORBITALE  TO  BACK  OF  HEAD  (ECTORBS,  232) 

ECTOORBITA1.E  TO  TOP  OF  HEAD  (ECTORBT,  233) 

ELBOW  CIRCUMFERENCE  (ELBCSRC,  48) 

Elbow  a  ease 

ELBOW  REST  HEIGHT  (ELRHGHf,  49) 

EYE  HEIGHT,  SITTING  (EYEHTSIT,  50) 

Fifth  metatarsophalangeal  profusion 
First  metatarsophalangeal  protrusion 
FOOT  BREADTH,  HORIZONTAL  (FTBRHOR,  51) 

FOOT  LENGTH  (FOOTLGTH,  52) 

FOREARM  CIRCUMFERENCE,  FLEXED  (FCIPCFL,  53) 

FOREARM-FOREARM  BREADTH  (FORFORBR,  54) 

FOREARM  HAND  LENGTH  (FORHDLG,  55) 


37,  50,  706,  840, 
894,  940, 956, 
965 

37,  51,  707,  840, 
894.  940, 956, 
965 

29,  44, 616,  758, 

867,  913, 954, 
963 

17 

29,  40,  617, 759, 
867,913 

29,  40, 617,  759, 

868,  914,  954, 
963 

17 

17 

29,  49,  618,  760, 

868,  914,  954, 
963 

29,  49,  619,  761, 
868,914,  954, 
963 

29,  45,  620,  762, 

868.914,  951- 
954,  960-963 

29,  40,  621,  763, 

869,  915,  954, 
963 

29.  45,  622,  764, 

869.915,  951, 
952,  954,  960, 
961,  963 

17 


Frontotcmporalc 

FRONTOTEMPORALE  TO  BACX  OF  HEAD  (FRTEMB,  234) 


37.50,  707,841, 
894,  94C,  956, 
965 


INYURSCYE  1  (1NSCYE1, 70)  30, 45, 635,  776, 

873, 919, 951- 

954. 960- 962, 964 

'■  ."ERSCYE  2  (1NSCYE2, 71)  30,  43, 636, 776, 

873,  919,  951- 

953. 955. 960- 

962,964 

KNEE  CIRCUMFERENCE  (KNEECXRC,  72)  30, 44,  637,  777, 

873, 919,  94v, 
950, 953,  955, 
958,  959, 962, 

964 

KNEE  HEIGHT,  MIDPATELLA  (KNEEHTMP,  73)  31, 43, 638, 778, 

373, 919, 949, 

950, 953, 955, 

958,  959, 962, 

964 


KNEE  HEIGHT,  SITTING  (KNEEHTS1,  74)  31,  40, 639,  779, 

874,  920, 955, 
964 

Knee  point  18 

Lateral  femoral  epicondylc  19 

LATERAL  FEMORAL  EPICONDYLE  HEIGHT  (LATFEMEP,  75)  31.  42,  640.  780. 

874,  920,  949, 

950, 955,  958, 

959,964 

Lateral  malleolus  19 


LAI  ERAL  MALLEOLUS  HEIGHT  (LATMALHT,  76) 


31,49.641,781, 
874,  920,  949, 
950,  955,  958, 

959,964 


LIP  LENGTH  HEADBOARD  (UPLGTHH,  217)  36.  50,  701,  834, 

8H),  936.  955, 
964 

LOWER  THIGH  CIRCUMFERENCE  (LGTHC1RC,  77)  31, 44,  641,  781, 

874, 920,  949, 
950. 953,  955, 
958,959, 962, 
964 

MAXIMUM  FRONTAL  BREADTH  HEADBOARD  (MAXFRQNH,  218)  36,  50.  701,  835. 

890, 936, 955, 
964 


HEAD  CIRCUMFERENCE  (HEADCIRC,  62) 


HEAD  LENGTH  (HEAD LG TH,  63) 

HEEL  ANKLE  CIRCUMFERENCE  (HLAKCIRC,  64) 

HEEL  BREADTH  (HEELBRTH,  65) 

Heel  point 

HIP  BREADTH  (HIPBRTH,  66) 

HIP  BREADTH,  SITTING  (HIP3RSIT,  67) 

1'iocri.stale 

ILIOCRISTALE  HEIGHT  (1LCRSIT.  68) 

Inferior  breast  point 
Infr  jorbitale 

INI  RAORB1TALE  TO  BACK  OF  HEAD  (INFORBB.  240) 

INF  RAORBITALE  TO  TOP  OF  HEAD  (INFORBT,  241) 

Infratnyroid 
Inner  thigh  point 

INTERPUPILIARY  BREADTH  (INPUPBTH.  69) 


30,  48, 628,  769, 

871,917,954, 

963 

30, '48,  629,  770, 
871,  917,  954, 
963 

30,49,  630,771, 
871,917, 954, 
963 

30,  49,  631, 772, 
871,  917,  954, 
963 

18 


30,  46, 632,  773, 
872, 918,  949- 
954,  958-963 

30,  40,  633,  774, 
872, 918,  954, 
963 

18 

30,  42,  634,  775, 
872,913,949, 
950,  954,  958, 
959,  963 

18 


18 

38,  50,  710,  844, 
896,  942,  956, 
965 

38,51,711,844, 
896,  942,  956, 
965 

;8 


18 

30,  48,  635,  776, 

872,918,954, 

963 


Menton 


19 


MENTON  TO  BACK  OF  HEAD  (MENTONX,  242) 


38,50,711,845, 
896, 942, 956, 
965 


MENTON  TO  TOP  OF  HEAD  (MENTONZ,  243) 


38,  51,  712,  845, 
896,  942,  956 
965 


MENTON-CRINION  LENGTH  HEADBOARD  (MENCRINH,  219) 


36,51,702,835, 
890, 936,  955, 
964 


MENTON-SELLION  LENGTH  HEADBOARD  (MENSEU.H.  220) 


36,51,702,835, 
891, 937,  955, 
964 


MENTON-SELLION  LENGTH  (MENSELL,  78)  31.  48,  642,  782, 

875.  921,  955, 
964 

MENTON  SUBNASALE  LENGTH  HEADBOARD  (MENSLBNH,  221)  36.  51.  702,  835. 

891,  937,  955. 
964 

/ 

Mctacarpalc  II  19 

Mclacirpalc  V  19 

MidpalcII*  19 

Mulsh)  wider  19 

MIDSHOIT  DLR  HI  K.HT,  MTT.NG  (MSHTNIT.  79)  31.  *),  (42,  TO, 


H75,  '#21,  949 
9NI  9\5,  9M, 
9<9  *#4 

M  id,  pine  23) 

MINIMI  M  IRONTA1  BRI  ADTH  HFADBOAHD  (MINTRONH.  277)  Vs.  Ml,  5.12.  M6, 

*91.  937, 


Nl  IK  IM  SII‘(  i  I  NT  ,T  I )  ‘  I  ION  I  I  NGTJI  (NKBP1  GTII,  HD)  31,  47.  (43,  >3, 

lO\  971,  9M. 

9*0.  9M,  •*<), 

<*1.1*4 

Ni  (  K  (  IRCt  MFT  RJ  N(  F  (NICKCIRC.M)  31.  44.  (44.  7N4. 

ITS,  971.  931 
CM.  9M,  ‘*1 

'*,7,  ‘*4 


I 


NECK  CIRCUMFERENCE,  BASE  fNECKCRCB,  82) 

NECK  HEIGHT,  LATERAL  (NECKHTLT,  83) 

Neck,  anterior  lateral 

NOSE  BREADTH  HEADBOARD  (NOSEBRTH.  223) 

NOSE  PROTRUSION  HEADBOARD  (SOAETRH,  224) 

Ofecraaon,  Bottom.  Rear 
OlccTanoa,  Center 
Otobaiion  Superior 

OVERHEAD  FINGERTIP  REAC  H  (OVHDFTRH.  44) 

OVI  RHEAD  FINGERTIP  REA(  H,  f  XT)  ND!  D  (OVHKRHF.  JO) 

OVERHEAD  UNGER  TIP  REACH.  SITTING  (OVHDFRHS.  46) 

POPLITEAL  HI  IGHT  tPOPHGHT,  vr) 

prnjrfv>»  SupCfK*  IllJK  Spiw 

Prnmf  nto«« 

PROMI'NTON  TO  RA<  X  Ol  HI  ADtPMI  VTONX.  .'44) 

PROMI  NTON  TO  TOP  OF  HUDitMI  N'T  ON/,  24\) 


31,  44,  645,  785, 
876,922,951- 
953.  955,  960- 
962,964 


3L  45,  646,  786, 
rs,  922,  955, 

9M 

20 

36,  50,  703.  836, 

891,  937,  956, 
965 

37,  51,  703,  836, 

892,  9.38,  956 
965 

20 

20 

20 

31.41,648,  7S8, 
8'6.  922.  955, 

964 

32.  41.  69).  7X9, 
8X  922,  955, 
964 


32  41,  652  NX), 
877.  923.  955, 

■164 

32  4(1.  6' 3,  Nl. 
877,  923.  95  \ 

'964 


13) 


.3) 


38.  50.  712  446. 

*97  '>4  3.  956, 

965 

3A,  5|.  73  3.  846, 
897,  943,  9V,. 
965 


3) 


PRONASALE  TO  BACK  OF  HEAD  (PRONASX,  246) 


PRONASALE  TO  TOP  OF  HEAD  (PRON  ASZ,  247) 


Picrmoa 

Radiale 

RADIALE  STYUON  LENGTH  (RASTL,  88) 

Scye 

SC  YE  CIRCUMFERENCE  (SCYECIRC,  89) 


38. 50. 713,  847, 
897, 943,  956, 
965 

38. 51. 714,  847, 
897,  943, 956, 
965 

21 

21 

32,  41,  654,  792, 
877, 923,  955, 
964 

21 

32,  44,  655,  793, 
877,  923,  951- 
953,  955,  960- 
962,964 


SCYE  DEPTH  (SCYEDPTH,  90) 


32, 42, 656,  793, 
878,924,  951- 
953.  955,  960- 
962,964 


ScIIm*  22 

SELLION  TO  BACX  OF  HEAD  (SELLJONX,  248)  39,  50,  714,  848, 

898,  ‘>44,  956, 
965 


SELLION  TO  TOP  OF  HEAD  (SELLiONZ,  249) 


39.  51.  715,  848, 
89H,  944,  956, 
‘>65 


SHOULDER  OR  CUMFER ENCE  (SHOUORC,  91) 


SHOULDER  I  I  BOW  II  NOTH  (SHOUH  LT.92) 


SHOULDER  UKNOTH  (SHOULGTH,  93) 


32,  44,  637.  794, 

878.  924.  981. 

933,  OS  5,  >40- 
962,  ‘44 

32,  43,  6S8,  793, 
878.924,  93) 

952,  935.  960- 

961,  >>64 

32,  43,  659,  796,  H56. 

878,924,951- 

953,955.960- 

962.  ‘>64 


SITTING  HEIGHT  (SITTHGHT,  94) 


SLEEVE  LENGTH  SPINE-ELBOW  (SLLSPEL,  95) 


SLEEVE  LENGTH:  SPINE-SCYE  (SLLSPSC,  96) 


SLEEVE  LENGTH:  SPINE  WE1ST  (SLLSPWE,  9^ 


SLEEVE  OUTSEAM  (SLOLTSM,  98) 


SPAN  (SPAN.  99) 


STATURE  (ST ATI  RF  .  1(0) 


Mention 

STOMICN  TO  KA(  K  OF  HE  AD  ISTOMJONX.  2V)) 

STOMION  TO  TOP  OF  FFFAO  (STOMION/,  IS)) 

STRAP  1  I  NOTH  (STRU.ni.  1)1) 


Styli<>« 


32,  40,  659,  7%, 
879,  925,  955, 
964 

33.  47,  660,  797, 
879,  925,  951- 
953,  955,  960- 
%2,  9t4 

33,  4V  u61,  798, 
879.  925,  951- 
953.  955,  960- 
%2  964 

33,  47,  662,  799, 

879,  925,951- 
953.  955,  960- 
962  964 

33.  *4.  664.  800, 

880.  926,  951- 
953,  955,  960- 
962,  964 

13.  46.  665.  SOI. 
880.  926,  951- 
953.  955,  960- 
962  964 

n,  42  **>,  802 
880.  "26  951- 
95  2  954-955, 

960  9(>  1,  963-964 


39.  SO.  715,  849. 
W«H.  944,  9 S6, 
•Jh5 

».  M,  716,  849, 
*<«,  'M4.  9*6, 

96  S 


11,  41,  tftA  80  V 
HHO,  ‘>26,  '949 
96  \,  9S5,  9SH- 
962  964 


22 


SO>m»rwliFmIi» 


37, 51,  703,  836, 

892.938.956, 
965 

22 

39,  50,  716,  850, 
899,  945,  956, 
965 

39, 51, 717, 850, 

899. 945. 956, 
965 

22 

22 

33,  41,  669,  804, 
881, 927,  955. 
964 


33,  42,  671,  806. 
881.  927,  949. 
950. 955.  958- 
959,  -964 

23 

33.  44.  672,  807, 
881,  927,  94<>, 


THIGH  CLEARANCE  fTHGWl.R.  105) 


T>.*h  Pomt 

TUI  Mil  imiAimi  (THCMimR.  !<»*) 


ThvimNip 

TMl-'MBTIF  REACH  (THMBTPR,  107) 


l  op  of  Mc*ll 


9 SO,  957, 

958-959,  962,  ‘*>4 

33.  *1.  673,  808, 

881,  927,  955, 

964 

23 

V4,  49.  f.74,  808, 

882,  928, 955, 
9f4 

23 

33,  46,  674,  809, 
88L  928, 955. 
964 

23 


SUBNASAL-SELLION  HEADBOARD  (SBNSSELH,  225) 

Subnasale 

SUBNASALE  TO  BACK  OF  HEAD  (SCBNASX,  252) 

SUBNASALE  TO  TOP  OF  HEAD  (SUBNASZ,  253) 

Suprapaleila 

Supraslerralc 

SUPRASTERNAUE  HEIGHT  (SUPSTRHT,  102) 

Tcmb  Rib 

TENTH  RIB  HEIGHT  (TENRIBHT,  103) 

Tbclkvo 

THIGH  Cl R CL M FE R E NCE  (THGHC1RC,  104) 


Tragjoo 

TRAGION  TO  BACK  OF  HEAD  (TRAGB,  254) 

TRAGION  TO  TOP  OF  HEAD  (TRACT,  255) 

Trapezius  Point 
Trochanter 

TROCHANTER  ION  HEIGHT  (TROCE'-TT,  108) 

VERTICAL  TRUNK  CIRCUMFERENCE  (ASSC)  (VTCASCC,  109) 

VERTICAL  TRUNK  CIRCUMFERENCE  (USA)  (VTCUSA,  110) 


Waid  (Natural  Indentation) 

'A  VIST  BACK  LENGTH.  NATURAL  INDENTATION  (WSTBLN1,  111) 


WAIST  BACK  I  I  NOTH,  OMPMAl  JON  (WSTBl  OM,  112) 


23 

39,  50,  717,  851, 
899,  945,  956, 
965 

39,  51,  718,  851, 
899,  945,  956, 
965 

23 

23 

34,  45,  675,  810, 

882,928,955, 

964 

34,  45.  676,  811, 

882,  928,  949. 
950-952,  955, 
958-961,  964 

34,  45,  678,  813, 

883,  929,  949- 
953.  955. 958- 
962,  ‘164 

24 

33,43.  679,814, 
883.  929,  949- 
953,  955.  958- 
962,  ‘164 

34,  41,  680,  814, 
883,  929,  ‘149- 
95  3,  955,  958- 
'162  964 


WAIST  BRIADTH  (WSTT1RTH,  11  >) 


34,  42  681.  815, 

.883,  921,  949- 

952  955.  958- 
961.  ‘164 


WAIST  (1RCUMI1  HI  NCR.  NATURAL  INT)I  NTATION  (WS(  1R(  Nl.  114)  V4.  44, 182  816. 

884.  930,  ‘M9- 
95  3,  955,  958- 
962  964 

34,  *4.683,817, 
8H4,  930.  94*1 
>183,  955,  958 
'62  ‘164 


WAIST  nRCTMFJ  RI  N(T.  OMPHAl  JON  (WVIRt  OM,  115) 


WAIST  DEPTH  (WS  /DEPTH,  116) 


WAJST  FRONT  LENGTH,  NATURAL  INDENTATION  (WS  fFRLNl,  117) 


W.VIST  FRC  NT  LENGTH,  OMPHALION  (WSTFRLOM,  118} 


WAIST  HEIGHT,  NATURAL  INDENTATION  (WSTHN1, 119) 


WAIST  HEIGHT,  OMf  KALION  (WSTHOM  120) 


34, 44, 684,  818, 

884. 930. 949- 
952, 955,  958- 
96  L  964 

34,  43, 685, 818, 
884,  930,  949- 
953,  955,  958- 
962,964 

35,  43, 685, 819, 

885. 931. 949- 
953,955,958- 
962,964 

34,  41, 686, 820, 
885, 931, 949- 
953,955,958- 
962,964 


35,  41, 687, 821. 
885, 931, 949- 
953. 955, 958- 

962,964 


WAIST  HEIGHT.  SITTING,  NATURAL  INDENTATION  (WSHTSTNt.  !21)  35.  40,  688,  822, 

885,  931,  949- 
953,  955, 958- 

962,964 

WAIST  HEIGHT.  SITTNG,  OMPHALION  (WSHISTOM,  122)  35,  40, 688,  822, 

686.  932,  949- 
953, 955, 958- 

962,964 


WAIST  HIP  LE?  iTH  (W*  H1P1.TH.  123)  35,  45,  iW,  822, 

886,  932,  949- 
953,  955.  958- 
962,  V  ' 


WAIST,  NATUR  \L  INDENTATION- WAIST  OMPHALION  (WSNTWSOM,  124)  35,  43,  689,  823, 

886,  932,  *49- 
9 VI,  955,  958- 
959, 

WI  IGHT  (WEIGHT,  17':  -35,  8?4. 

932  954, 955, 
963- ‘>64 


WRIST-  CENTER  OF  GRIP  LENGTH  (WRCTRGRL,  126) 


35,  49,  691.  825, 
887.  933,  955, 


WRIST  CIRCUMFERENCE  (WRISCIRC,  127) 


WRIST  HEIGHT  (WR1SHGHT.  128) 

WRIST  HEIGHT,  SITTING  (WRiSFITST,  129) 

WRIST-INDEX  FINGER  LENGTH  fWRINFNGL,  130) 

WR1ST-THUMBT1P  LENGTH  (WRTHLGTH,  131) 

WR  1ST  WALL  LENGTH  (WRWALLLN,  132) 

WRIST-WALL  I.  ENGTH.  EXTENDED  (WRWALLEX.  133) 

i.  yooo 

Z  r'GION  TO  BACX  OF  HEAD  (ZYGB,  256) 

ZYGION  TO  TOP  OF  HEAD  (ZYGT.  257) 

Zvyi  ifronlilc 


35,  44,  692,  826, 
887,  933,951- 
953,  955,  960- 
962,964 

35,  43,  694,  827, 
887,  933,  955, 

964 

35,  41,  695,  828, 

88 7,  933,  955, 
964 

35,  49.  696,  829, 
888, 934,  955, 
964 

35.  49,  697,  830. 

888,  934,  955, 
964 

35,  46,  698,  831, 
888,  9>4,  955, 

964 

35,  46,  6»,  832, 
658.  934,  955. 
'164 

24 

?9,  50,  718,  852, 
900,  '946,  9  V), 

965 

39,  51,  719,  852, 
•AX).  94/,,  0V>, 

96< 


24 


SN 


ZYOOIRONTAl  E  TO  BACK  OF  HI  AD  (ZYTRB,  258) 


ZYGOIRONTaLE  TO  TOP  OF  HEAD  (ZYFRT,  259) 


V),  9-),  719,  851, 
57*1,  '146,  9 Vi, 
‘*,5 

V),  51.  720,  H51, 
9111,  >M6,  956. 
965 


Thin  <li,<  nnM»nt  report*  rr'-Mr,  !\  iimln  r  t  «l*i’n  *t  t  h* 

US  Ari«y  Ntlu  k  R«*»i>*r<  h,  C><’ v i*  1 , < pm*- n t  an<1  Kn^i ,n6«* r  ini 
i.i-ntnf  *n<l  ii4#  hirii  No.  NATliK/lK-'  /, 

in  t  M<>  MriM  r«*p<*Tt»  ipiituyi-ii  t  <  i  r  publication. 
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f cr  the  aPove-ref erenced  Technical  Reports,  note  should  be  made  that 
head  and  face  dimensions  measured  with  the  automated  headboard  device 
*e>-e  recorded  to  the  nearest  0.1  millimeter,  not  to  the  nearest 
millimeter  as  indicated  originally  on  page  25  of  Part  I.  Conversion 
procedures  are  outlined  on  the  following  page. 


When  calculating  regressions  using  headboard  dimensions,  conversions 
•from  0.  1  mm  to  1  mm  are  necessary: 

1 )  Wher  .  .  , 

Headboard  dimension  *  dependent  variable 
Standard  dimension  *  independent  variable 

divide  the  answer  by  10. 

e. o.  Glabv  by  Headci^c 

x=(3.S«2  *  567.7)  ♦  (-195.529) 
x=!996.92S4  /  10 
x=199.7  mm 

[Note:  When  weadboard  dimension  is  the  d«pencent  variable,  the 

Standard  Estimate  of  Error  is  in  0.1  mm. 1 

2)  When  ,  .  , 

ueadboa'c  dimension  =  independent  variable 
Standard  dimension  =  dependent  variable 

multiply  headboard  input  bv  10. 

e- 1-  Hfadcir;  =y  Slab- 
y » 199. 7  *  10 

•X*  : .  176  *  1957)  ♦  215.654 
v =5fc7.  1  mm 


When  .  ,  , 


Headboard  flimtrsion  *  independent  variable 
Headboard  dimension  «  dependent  variable 

m-ltiol*  heart-card  input  tv  SC': 
divide  answer  ty  io. 

ei.ii.  Glac  by  ~vb~as 

y»207.5  ♦  10 

x  ■  < .  704  •  2  :>75 !  ♦  564.509 
x- 1997. 229  /  lii 
x • 1 99, 7  mm 


